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The present invention is a continuation-in-part of 
Ser„ Mo. 787,245 filed November 4, 2991, which in turn is 
5 a continuation-in-part of Ssr, So. 602,485 filed October 
24, 1990 now U.S. Patent So, 5 f 096 P 492, which in turn is a 
division of Ser. No. 283, 742 filed December 13, 1988 now 
U.S. Patent Mo. 5,001,532, which is a continuation-in-part 
of Ser. No. 169, 838 filed March 18, 1988 now U.S. Patent 
Ho. 4,855,326, which is a continuation-in-part of Ser. No. 
040,371, filed April 20, 1987 now abandoned. 

B&CTOQ01RP Qf INVgETIOK 

The present invention is directed to a novel method 
of encapsulating finely divided or micronized, 
substantially hydrophobic fluids using flash-flow* e.g. 
melt-spun techniques., to produce delivery systems for us® 
in food products and other comestibles, pharmaceuticals, 
gum and confectionery products., cosmetics and personal 
hygiene products. More particularly, the present 
invention relates to a delivery system having a solid, 
hydrophilic encapsulating material capable of undergoing 
those changes associated with the flash-flow phenomena 
occurring during, for example, melt spinning and having a 
multitude of finely divided or micron ized hydrophobic oil 
dispersed therein, 

The use of hydrophobic oils as flavorants or 
fragrances in comestibles, pharmaceuticals, cosmetics and 
the like has focused on ways to control the organoleptic 
impact either by delaying or accelerating the intensity of 
perception. In conventional comestible products such as 
foods, pharmaceuticals, gum and confectioneries, flavor 
oils have been added in the free state, as well as in the 
encapsulated form for the combined effects of immediate 
and delayed flavor perception,. For example, U.S. Patent 
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No. 4,485,118 fee Carrol, et al. discloses a chewing gum 
composition which contains sequentially released plural 
flavor system. One of the flavors is encapsulated with a 
water-insoluble coating for delayed release and a separate 
5 flavor is introduced in free, uncoated form for Mediate 
release, U.S. Patent Ho. 3,962,463 to Witzel discloses a 
chewing gum having a reduced content of flavor 
ingredients, obtained by impregnating or depositing solid 
flavor particles, such as microencapsulated flavor 
ID particles sorfoed on an edible substrate, and placing them 
on the surface of the gum. 

in the comestible art, encapsulation and coating 
techniques have also focused on protecting the flavor oils 
f ro m reacting with other co-mixed chemicals, or from 

15 oxidation, evaporation or volatilization through direct 
exposure to the environBent. Flavor oils have been 
combined with a variety of sweeteners, particularly, for 
example ^ to gum and confectionery products. Flavor oils 
are often aldehyde, ketone and ester compounds which are 

20 highly reactive with a host of other common materials 

found in comestible products, as well as being sensitive 
to heat* For example, one such material commonly added to 
comestibles which reacts quickly to lose its sweetness in 
the presence of flavor oils is aspartame. The result is a 

25 comestible product which lacks both flavor and sweetness 
and therefore suffers from lack of overall organoleptic 
quality and shelf-life instability. 

Methods of encapsulating or coating oils have 
conventionally involved using matrices of other 

30 hydrophobic materials, such as melted and solidified fats 
and waxes, polymers such as polyvinyl acetate and 
solvents, and/or elastomeric materials. Simple mixtures 
of these hydrophobic matrices and the flavor and/ or 
sweetener materials were prepared using solvents and/or 

35 heat to form a melt in order to incorporate the flavor oil 
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into the matrix. Incorporation in the melted stage was 
reoaired t.o obtain as mush homogeneity and encapsulation 
as possible, The molten mass was then cooled to 
solidification and ground into particles. 

5 W,B, Patent Ho. 4 ,740, 376 to 5£ang discloses use of a 

melted high molecular weight polyvinylaeetate blended with 
a hydrophobic plasticiser and a flavoring ingredient, She 
melt blend is cooled, ground into a particulate and 
incorporated into an edible product. The hydrophobic 
plasticizers employed are mono-, di~ and triglycerides 
having a fatty acid chain length of 16 to 32 carbons, 

U.S. Patent No- 4,722,845 to CheruXuri, et ai. 
discloses stable cinnamon flavored chewing gum 
compositions comprising gum base, sweetener and a 
sweetener delivery system comprising a dipeptide or amino 
acid sweetener in a mixture of fat and high melting point 
(lOS'C) polyethylene wax. U.S. Patent No. 4,803,022 also 
to Cherufeuri, et al« discloses a powdered flavor 
composition encapsulated in a hydrophobic matrix of fat or 
wax and containing thaumatin ? monellin or dihydrochal cones 
as the sweetener . 

U.S. Patent No. 4,824,681 to Schobel, et al. 
discloses an encapsulated sweetening agent which is 
protected from moisture and provides controlled release 
wherein the sweetening agent is encapsulated with a 
hydrophobic polymer and a hydrophobic plasticizer. 
Hydrophobic coating is also described in detail in U.S. 
Patent No. 4 ,828,857 to Sharma, et al. wherein a delivery 
system is disclosed having as a core material a sweetener 
or flavoring ingredient and a protective matrix formed by 
a fluidiged bed spray coating. 
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These processes involving the formation of molten 
hydrophobic, mixtures Stave inherent disadvantages which 
include loss of volatile flavor components during the 
heating process and significant mixing requirements to 
ensure homogeneity. Separate grinding steps followed, 
which also generated vaporization of flavor components 
and, in the case of certain sensitive sweeteners, 
degradation and loss of sweetness. Additionally, simple 
mixtures have failed to provide adequate uniform coating 
protection to Keep the core flavors and sweeteners in a 
sustained stabilized state- Other processes, in an 
attempt to improve over simple mixing techniques, have 
included spray congealing and fluidized bed spray coating- 
Miile these methods may overcome certain of the above- 
mentioned disadvantages, they still employ significant 
amounts of heat and/or solvents and plasticizers and do 
not result in micronized discrete flavor droplets within a 
matrix, hut rather a nonuniform agglomeration of the 
flavor and/or sweetener with the hydrophobic carrier* 
see, for example, TX,S. Patent No. 4,722,-845 to cherukuri, 
et aX. Coating of sweeteners and oils with hydrophobic 
materials also interferes with the immediate release 
properties and tip-front, instantaneous flavor and/or 
sweetness impact. 

1!he delivery systems of the present invention 
represents a departure from conventional methods and their 
resultant products in a number of important ways. To 
begin with, instead of using hydrophobic encapsulating 
matrix materials,, flash-flowable hydrophilic materials are 
employed, These materials must be capable of undergoing 
flash-flow processes such as malt-spinning without 
significant degradation or burning. Therefore, Instead of 
simple mixing and grinding, spray congealing and spray 
coating techniques, flash-flow processing as later defined 
herein, is employed. The result is a solid particulate 
which constitutes a highly water-soluble f flash-flowable 
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Matrix or encapsulant in which there is dispersed 
throughout fine, micronized liquid droplets. During the 
flash- flow process, the encapsulant is exposed to 
extremely limited conditions of heat and then usually only 
5 for a fraction of a second. This substantially lessens 
the potential for volatilization of certain hydrophobic 
liquid components. In the case of flavor oils, analytical 
testing has demonstrated that the intensive delivery 
systems retain acre flavor components than those processes 
10 of the prior art, 

SPMM3URY OF THE XOTTSM'XQK 

The present invention concerns a method of producing 
encapsulated hydrophobic fluids , and the resultant 
delivery systems made therefron. The oils are contained 

IS in and protected by encapsulation in a water-soluble, 

solid matrix made from f lash-ifidwable materials such as 
sweetening agents and the like. The oil is present in the 
matrix in finely divided micronized droplets which are 
dispersed in and entrapped by the surrounding matrix. The 

20 encapsulated liquid particles result from the flash-flow 
process, e.g., by melt-spinning a mixture of a water- 
soluble i«atrix with the oil to produce flakes or floss 
particles which can be used "as is" or subsequently 
further divided into a fine powder. The powder is formed 

25 of particles which in turn constitutes a matrix of the 
water-soluble protective coating and a micronised oil 
dispersion contained therein. 

The preferred matrix materials are sweetening agents 
which are readily processed through flash-flow processing 
30 techniques. In one preferred embodiment the delivery 

system employs flavor oils which are intended to be used 
in comestible products. The combination of a sweet 
tasting water-soluble matrix and flavor or aromatic oil 
dispersed throughout provides a synergistic effect due to 
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the concurrent release of tooth, constituents, it is 
believed that the immediate delivery of the oil in the 
mouth provides a flavor/ sweetener impact which is not only 
more intense but more true to the original flavor oil 
5 taste. This effect is due to the fact that more flavor 

components have been retained during processing and give a 
higher perception of intensity due to their intimate 
contact with the flash-flowable sweetener* 

The flavor oils may be chosen from a host of 
10 materials which are suitable for the chosen application. 
Peppermint oil, for example,, is one such oil which is 
commonly used in chewing gum and confectionery products 
and which when incorporated into the present delivery 
system provides a means of protecting the oil from loss of 
IS volatiles and degradation, yet produces immediate, up- 
front flavor release when placed in the mouth or other 
aqueous medium. 

In one aspect of the invention, a particulate 
delivery system having a hydrophiiie liquid dispersion or 

20 core and a solid water-soluble matrix is produced by means 
of flash-flow processing. The delivery system can be used 
in a variety of products for delivering hydrophobic oils, 
and in particular, flavor, fragrance and other aromatic 
oils. The delivery system is especially useful for 

25 instant and immediate delivery of the core material upon 
contact with moisture, e.g. , when placed in the mouth. 
One particular application involves the use of the 
delivery system as dusting powders for chewing gum, 
confectionery products and baked goods. 



30 



The delivery system of the present invention provides 
uniform distribution of the hydrophobic liquid composition 
and retains the volatile and unstable components of the 
liquids which contribute to the overall character of the 
liquid. In the case of flavor oils and various aromatic 
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oils, essential volatile components such as flavor notss 
and aromas are retained during processing and captured in 
the final product, which results in a more flavorful or 
fragrant product with high authenticity and trueness to 
5 its intended taste and/or smell. 

She flash-flow process is essentially instantaneous 
and vaporization and/or degradation of the hydrophobic 
liquid composition, including other components such as 
sweeteners or fibers carried therewith, is substantially, 
10 if not completely reduced when compared to conventional 
spray-drying processing and simple mixing. 

The delivery system can be used in applications such 
as flavor and sweetener dusting powders without the use of 
anti-caking materials such as corn starch. The delivery 

3.5 system emerges from the flash-flow process in a number of 
different forms, such as floss or flakes, but can be 
ground, pulverized or sieved into a fine particulate or 
powder without substantial loss of hydrophobic liquid or 
other components contained in the matrix, cryogrindimg 

20 using nitrogen is the preferred method of cominution. The 
retention of oil components in the inventive process is 
largely due to the fact that the liquid is in micronized 
form within the matrix rather than being simply adsorbed 
onto a carrier or enrobed within a coating. 

2S The delivery systems also have a more uniform 

distribution of the hydrophobic liquid composition than 
can be achieved by simple mixing or spray drying 
techniques . One particular advantage is that a variety of 
flash-flowable materials can be used in conjunction with 

30 the hydrophobic oil to satisfy a host of applications. 
For example, spray-dried mixtures of cyclodextrins and 
flavors can foe combined with the f lash-f lowable matrix 
materials to provide enhanced flavor~de livery systems. 
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The flash-flow-foraad delivery system retains 
substantially all of its flavor components and can be 
cryoground to a imiferm particle size distribution, 
Cryogrinding has the unigue advantage over conventional 
5 grinding of reducing heat build-up and subsequent loss of 
TOlatiles , This allows for a greater uniformity in 
particle size and shape then ordinary grinding, where 
fractional heat build-up can be problematic. Very fine 
powders can be produced using flash-flow processing 

10 followed by cryogrinding - These powders can be directly 
applied to comestibles and have particular application as 
flavor/ sweetener delivery systems useful in chewing gum 
compositions or dusting powders on gum and confectionery 
surfaces, These powders readily adhere to chewing gum. 

15 surfaces during roiling and scoring of the gum due to the 
uniform particle size and shape. 

For a better understanding of the present invention, 
references made to the following description and its scope 
will be pointed out in the appended claims. 

Figure 1 is a photomicrograph (500x) showing 
micronized peppermint oil in a flash-flow-formed matrix of 
Maltrin-385, 

Figure 2 is a .photomicrograph (50 Ox) showing 
25 micronized peppermint oil in a flash-f low-formed 

particulate matrix of Maltrin-365 which has undergone 
cryogrinding. 

Figure 3 is a photomicrograph (limx) showing 
micronized peppermint oil in a flash-flow-formed matrix of 
30 an isomalt. 
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Figure 4 is a photomicrograph {1250k} showing 
microniaed peppermint oil in a flash-f low-formed 
particulate matrix of an isoxa&lt which has undergone 
cry ©grinding . 

5 Figure 5 is a graph showing a comparison of 

volatilization retention of the flash-flow formed delivery 
system, with and without cryogrinding, as compared to 
simple mixture encapsulation under controlled temperature 
conditions. 

The present invention concerns the formation of a new 
solid delivery system for rapid release of hydrophobic 
liquids. The delivery system includes a matrix of water- 
soluble f lash-f lowable material having a micronized 

15 dispersion of hydrophobic liquid contained therein, The 
matrix is designed to be protective of the oil during 
processing, with little or no substantial loss of oil 
components during the delivery system formation, yet be 
readily reieasable of the oil components in conditions Of 

20 moisture. In particular, the oils are immediately 

released in aqueous medium and especially when placed in 
contact with the oral cavity or other moist conditions in 
or on the body where rapid release of oil is desirable. 

The hydrophobic liquid can be chosen from a variety 
25 of materials such as oleaginous liquids, flavor or 
aromatic oils as well as mineral oil, glycerin, 
polyethylene glycol, and the like. Examples of oleaginous 
liquids include, without limitation, vegetable oils, fish 
oils., lard, lanolin, cocoa butter and mixtures thereof. 
3 0 It will be appreciated that those hydrophobic materials 
which are solid at room temperature can be used provided 
they are rendered sufficiently liquid to be dispersed 
within the matrix during processing. Alternatively, in 
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cases where the oleaginous material can be rendered to a 
dispersible state with pre-beating without destroying ox- 
losing desired volatile components, such limited pre- 
heating may fee employed. For example, animal fats such^ as 
S tallow, lard or hydrogenated animal and/or vegetable oils 
can toe employed in the present invention. 

Bydrogenation or partially hydrogenated vegetable 
oils useful in the present delivery systems include such 
materials as com oil, canola oil, cottonseed oil, sesame 
10 oil, soybean oil, grape-seed oil, sunflower oil, saf flower 
oil, rapeseed oil, olive oil, peanut oil and the like. 
These oils, as well as the animal fat oils are ingestifeie 
and are therefore most commonly used in comestibles. 

Other hydrophobic oils include those referred to as 

15 flavor oils or essences. These oils are generally derived 
from plant extracts, although may alternatively be 
synthetically derived. Peppermint oil, spearmint oil, 
cinnamon oil, oil of; wintergreen, citrus oils and other 
fruit essences are the most commonly used flavor oils 

20 which are employed in the present invention. Flavor oils 
such as peppermint oil, spearmint oil and cinnamon oil are 
particularly harsh and create a burning sensation in the 
mouth if ingested in too high a quantity. The present 
invention allows for the use of smaller quantities than in 

as typically comestible applications if desired due to the 
synergy which is achieved with the sweetener matrix. The 
micronized dispersion gives the perception that a greater 
quantity of flavor is present than the actual amount, 
thereby enhancing both the organoleptic impact with less 

30 flavor oil and eliminating the need for higher amounts. 
This is particularly useful in applications such as 
chewing gum compositions, where the addition of flavor oil 
at. high concentrations to achieve a more intense flavor 
impact results in plasteicisation of the gum base 

35 components and sloppy chew characteristics. 
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Bxamples of citrus sr first oils and/or essences 
which are useful include a host of materials such as 
apple, apricot, banana, blueberry, cherry, grape, 
grapefruit,, lemon, lime, orange, pear, peaches , pineapple, 
5 plum, raspberry, strawberry and the like* Mixtures and 
derivatives of these oils are contemplated. 

Additional flavoring agents may be chosen from 
synthetic flavor oils and flavoring arostatics, and/ or 
oils, oleo resins and extracts derived from plants, 
leaves, f. lovers, fruits and so forth, and combination 
thereof. For example, clove oil, bay oil, anise oil, 
eucalyptus oil, thyme oil, cedar leaf oil, oil of nutmeg, 
oil of sage, oil of bitter almonds and cassia oil may be 
used. Commonly used flavors include menthol, artificial 
vanilla, cinnamon derivatives, and various fruit flavors, 
whether employed individually or in admixture. 

Flavorings such as aldehydes and esters including 
cinnamyl acetate, cinnamaidehyde, citral diethylacetal^ 
dihydrocarvyX acetate, eugenyi formate, p-methylamisol, 
20 and so forth may also be used. Generally any flavoring or 
food additive such as those described in "Chemicals Used 
in Food Processing," pub 1274 by the National Academy of 
Sciences, pages 63-258 may be used. 

Further examples of aldehyde flavorings include, but 
25 are not limited to acetaldehyde (apple) ? hanzaidebyde 
(cherry, almond) , anisic aldehyde (licorice, anise) ? 
cinnamic aldehyde (cinnamon) i citral, i.e., alpha citral 
(lemon, lisse) ; neral, i.e. beta citral (lemon, lime); 
decanal (orange, lemon) ? ethyl vanillin (vanilla, cream) ,i 
30 hellotropine, i.e., piperonal (vanilla, cream)? vanillin 
(vanilla, cream}? alpha-amyl cinnamaldehyde (spicy fruity 
flavors) ? butyraidehyde (butter, cheese) ,« valcraldehyde 
(butter, cheese) i citronellal ? decanal (citrus fruits)? 
aldehyde C~S (citrus fruits) ,* aldehyde C~9 (citrus 
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fruits) ? aldehyde c-12 (citrus fruits)? 2~ 
ethylbutyraldehyde (berry fruits) ; hexenai, i.e., trans-2 
(berry fruit©} i tolyl aldehyde (cherry, almond) , 
veratraidehyda (vanilla) J 2 , s-diBethyl-5-tiepteisai ( i.e. 
5 Keional (melon); 2 , 6-dimethyl-5-beptenal , i.e., Melanai 
(melon); 2 , 6~diiaethylocfea»al (green fruit} ; and 2- 
dodecenal (citrus, mandarin) ; cherry? grape, strawberry 
shortcake* mixtures thereof; and the like. 

Other specific flavor compounds such as ethyiacetata , 
10 thiophene, ethylpropionate, ehtyl butyrate, 2~hexanoate, 
2»metiiyipyasine, heptaldehyde, 2-octanone f limonene, and 
eugenol are also useful. 

The hydrophobic, oil content of the present delivery 
systems is generally in the range of about 0.02% to about 

15 40% by wight of the delivery system. However, deviations 
from this range are certainly possible provided that the 
microniEed dispersion of the oil in the matrix results as 
a result of the flash-flow process. Preferably, the oils 
are present in amounts of about 0.5% to about 20% by 

20 weight of the delivery system and most preferably about 2% 
to about 12%. 

The matrix materials can be selected from any 
material which is capable of undergoing those physical 
and/or chemical changes associated with flash-flow 

2S processing. Flash-flow processing has been described in a 
number of commonly owned patents such as U.S. Patent 
4,855,32G, 5,001,532 and 5,096,492 from which the present 
application relates back, as well as 5,0X1,523 and 
4,873,085, all of which are incorporated by reference 

3 0 herein* 
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Those materials useful as matrices May be chosen from 
such classes as sugars or sugar derivatives, These types 
of materials are preferred because of their flash-flow 
capabilities and their wide variety of applications. The 
3 term sugar is meant to include those carbohydrates having 
a high glucose profile* ft high glucose profile weans that 
the carbohydrate has a large number of six-carbon mono and 
disaccharldes as well as other glucose-based oligomers. 
Mono- , di-, tri- and polysaccharides and their derivatives 
10 may be employed. Examples include glucose, sucrose., 

maltose, lactose, arabinose, xylose, ribose, fructose, 
mannose, pentose, galactose, sorbose, dextrose, sorbitol, 
xylitol, mannitol, pentatol, maltitol, isomalt, sucralose, 
aaltodaxtrin, polydextrose and mixtures thereof. 

15 Other matrix materials include cellulosics and 

starches and their chemical and. biological derivatives, 
Ceiiulosics, however, are generally added in combination 
with mono- and disaccharide-based materials because the 
eellulosies are not as easily processed alone using flash- 

20 flow techniques. 

The delivery systems of the present invention have a 
substantially amorphous flash-flow- formed matrix. The 
terms "flash-flow** refers to a process of subjecting the 
feedstock , e.g. matrix material and hydrophobic oil, 
25 simultaneously to flash heating and applied physical force 
such that the solid matrix material experiences sufficient 
internal flow to transform it to a physically and/or 
chemically altered structure from that of the feedstock. 

Flash-flow processing can be accomplished several 
30 ways. Flash heat and flash shear are two such processes 
which can be used. In the flash heat process, the 
feedstock material is heated sufficiently to create an 
internal flow condition which permits part of the 
feedstock to move at a subpartiele level with respect to 
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the rest of the mass and exit openings provided in the 
perimeter of the spinning head. The centrifugal force 
created in the spinning head flings the flowing feedstock 
material outwardly from the head so that it reforms with a 
S changed structure, The force reguired to separate and 
discharge flowable feedstock is only centrifugal force 
which results from the spinning head. The flash heat 
process is one process for producing an amorphous matrix 
such as the sugar floss used in this invention. 

1Q Xn the flash shear process, a shearfarm matrix is 

formed by raising the temperature of the feedstock 
material which includes a non-solubiiized carrier to a 
point where the carrier such as a saccharide-based 
material undergoes internal flow upon application of a 

15 fluid shear force. The feedstock is advanced and ejected 
while in internal flow condition, and subjected to 
disruptive fluid shear forces to form multiple parts or 
masses which have morphology different from that of the 
original feedstock* 



20 



The multiple masses are cooled substantially 
immediately after contact with the fluid shear force and 
are permitted to continue in a free-flow condition until 
solidified. 

The feedstock material which can he used in a flash 
25 shear process includes but is not limited to a carrier 

such as a saccharide-based material. Other materials such 
as oleaginous materials can also be included in the 
feedstock. 

Xt is important that the feedstock selected for a 
30 flash shear process have the ability to be processed 
without reliance upon dissolution. In the case of a 
saccharide based material, the feedstock is primarily a 
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solid material which is subjected to the flash shear 
process » 



The flash shear process can foe carried out in an 
apparatus which has means for increasing the temperature 
5 of a non~solufoilized feedstock and means for 

simultaneously advancing it for ejection. A multiple 
heating zone twin screw extruder can be used for 
increasing the temperature and advancing feedstock. The 
second element of the apparatus is a means for ejecting 

10 the feedstock in a condition for shearing it to provide 

the shearform matrix. The means for ejecting is in fluid 
communication with the means for increasing the 
temperature and is arranged at ths point to receive the 
feedstock while it is in the internal flow conditions. 

15 The means for ejecting the feedstock is preferably a 
nozzle which provides high pressure ejection of the 
feedstock material. For a description of various apparati 
which can be used to produce the inventive delivery 
systems, see copending tJ.S* Serial No. {Docket 447~65) , 

20 filed October 23, 1992 entitled "Process for Maying 
Shearform Matrix" , which is herein incorporated by 
reference . 



A preferred flash-flow process used to form the 
inventive delivery systems involves spinning a feedstock 

25 in a "cotton candy" fabricating type machine. The 

spinning machine used to achieve a flash heat process can 
foe a cotton candy type machine, such as the Econo-Fioss 
Model 3017 manufactured by Gold Metal Products Company of 
Cincinnati; Ohio. It will be appreciated by those skilled 

30 in the art that any apparatus or physical process which 
provides similar forces and temperature gradient 
conditions can also foe used. For simplicity in disclosing 
and describing this invention, the terms "flash heat" will 
foe understood to mean a process which includes subjecting 

35 a feedstock to the combination of temperature, thermal 
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gradients, flow, flow rates, and mechanical forces of the 
type produced in a cotton candy machine. The apparatus is 
operated at: the temperature and speed which permit flash- 
flow of the feedstock without significant deterioration of 
5 ingredients including-, for eacsmple, a crystallization 
control agent, 

The matrix obtained in a stelt-spinning process is in 
the form of a floss, fiber, particle, flake, spicule or 
any other generally non-descript amorphous aggregate. 

10 Disclosures which relate to spinning substances with one 
or "more suqars are found in commonly-assigned U.S. Patent 
Ho®. 4,855,326, 4,873,085, 5,034,421, 4,997,856, 
5 t 028, 6X2 > S, 034, 421 and 5,096,492. These disclosures 
describe processing feedstock material by subjecting it to 

15 high speed spinning on a spinning head in which the 

Substance is also subjected to heating against a heating 
element* 

Additional additives can be added to the matrix/oil 
feedstock to achieve a variety of desired characteristics. 
20 These include, without limitation, fillers, humect ants, 
emulsifiers, surfactants, coloring agents, flavors, 
fragrances, sweetening agents, f lash-flowable polymers, 
plasticissers and the like. 

As previously mentioned, the invsntive delivery 
25 system can be used. to provide enhanced flavor and/or 
sweetness delivery due to the flavor oil being finely 
dispersed in the sweetener matrix* The guality of the 
flavor as well as the intensity is more predictably 
released into the oral cavity due to the unique physical 
30 characteristics which are created during the flash- flow 
process . 



i 
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By spinning the above-mentioned f lavorant materials 
with the soluble melt spinnable carriers, even normally 
non~water soluble ingredients can be uniformly dispersed 
when contacted with water* The formation of the matrix is 
5 such that when added to a comestible such as chewing gust, 
for example, the flavor materials carried in the matrix 
rapidly dissolve when in contact with moisture. This 
unique property results in a dramatic flavor impact in the 
oral cavity, 

10 In the case where two solid materials are to be used 

as the matrix, they may be combined prior to melt- 
spinning, For example, the matrix and the 
organole.pt ically perceivable material (s) may be combined 
by co-crystallization. Co-crystallization involves 

15 combining the ingredients in a heated state and thereafter 
allowing them to cool in a unified, crystallized manner. 
The unified structures are then reduced in size such as by 
being ground before being spun. 

Other means of combining organoleptic perceivable 
SO materials with the matrix are also contemplated. For 

example, the matrix and f lavorant may be combined in the 
spinning machine, in some cases, an oleaginous substance 
such as corn oil or polyvinylpyrrolidone (PVP) f can be 
added to ensure uniform distribution of the flavor 
25 dispersion throughout the matrix of the spun product. For 
example, 2 parts oleaginous oil or a 2-3% solution of FVP 
may be added to the ingredients during the melt spinning, 

The delivery system can also be compacted to less 
than 50% of the as-spun volume. Preferably, however, the 
30 delivery system is compacted to less than 30% and most 
preferably to lass than 15% of the as-spun volume, &s 
previously mentioned, the delivery system may also be 
reduced in particle size by milling before being added to 
comestibles. 
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The delivery system of the present invention has been 
found to be especially effective as a dusting powder or 
confectionery coating for chewing gum, confectioneries 
tablets, nougats, dragies and the like. 

3 in the particular application with respect to chewing 

gum compositions, the delivery system can be used as a 
dusting powder on the surface of the gum product, The 
inventive powders have distinct advantages over dusting 
powders conventionally used for a number of reasons. The 

ID physical form of the inventive delivery systems allows for 
immediate release of the flavor oil components when placed 
in contact with the mouth. This has particular 
significance in that up-front impact is achieved. 
Additionally, due to the unique formulation of the oil 

15 dispersion within the matrix, the intensity and quality of 
the flavor can be more easily controlled. Furthermore, 
the micronized flavor oil droplets within a sweetener 
matrix gives the perception a fuller flavor with less 
actual flavor being present. Since the delivery system 

20 was formed using flash-flow processing, more flavor oil 

components remain than with conventional simple mixing or 
other encapsulation techniques. The sweetening agents 
used as the matrix serve as anti-sticking or anti-blocking 
agents during the gum making process, i.e., particularly 

25 in the rolling and scoring process. 

The delivery system can be incorporated in 
conventional chewing gum compositions, These compositions 
typically contain a sweetener, a gum base and a flavor. 
The sweetener generally also serves as a bulking agent in 
30 sugared chewing gum compositions. One advantage of 

employing the inventive delivery system in chewing gum 
compositions is that the flavor can be directly 
incorporated with the bulking agent rather than in a 
separate step. Additional sources of flavor and/or 
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sweetener can of course foe combined with the delivery 
system and incorporates in the chawing gum composition. 

With, regard to the chewing gum compositions, the 
amount of gum base employed win vary greatly depending on 
various factors such as the type of base, consistency 
desired and other components used to make the final 
product. In general, amounts of about 5% to about 85% by 
weight of the final chewing gum composition are 
acceptable, with amounts of about 15% to about 30% by 
weight being preferred. The gum base may be any water- 
insoluble gum base well known in the art. Illustrative 
examples of suitable polymers in gum bases include both 
natural and synthetic elastomers and rubbers. For 
example, those polymers which are suitable in gum bases 
include, without limitation, substances of vegetable 
origin such as chicle, jelutong, gutta percha and crown 
gum. synthetic elastomers such as butadiene-styrene 
copolymers, isobutylene-isoprene copolymers, polyethylene, 
poly isobuty lens, polyvinyl acetate and mixtures thereof are 
particularly useful. 

The gum base composition may contain elastomer 
solvents to aid in softening the rubber component. Such 
elastomer solvents may comprise methyl, glycerol or 
pentaerythritoi esters of rosins or modified rosins, such 
as hydrogenated, dimerized or polymerised rosins or 
mixtures thereof. Examples of elastomer solvents suitable 
for use herein include the pentaerythritoi ester of 
partially hydrogenated wood rosin, pentaerythritoi ester 
of wood rosin, glycerol ester of wood rosin , glycerol 
ester of partially dimerized rosin, glycerol ester of 
polymerized rosin, glycerol ester of tall call rosin f 
glycerol ester of wood rosin and partially hydrogenated 
wood rosin and partially hydrogenated methyl ester of 
rosin, such as polymers of alpha-pinene or foeta-pinener 
terpens resins including polyterpene and mixtures thereof. 
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The solvent; may be employed in an amount ranging from 
about 10% to about 75% and preferably about 45% to about 
70% by weight of the gum base, 

A variety of traditional ingredients such as 
5 plastioizers or softeners such as lanolin, stearic acxd, 
sodium stearate, potassium stearate, glycerol triacetate., 
glycerin and the like, including,, natural waxes, such as 
paraffin waxes and microcrystaliine waxes may also be 
incorporated into the gum base to obtain a variety of 

10 desirable textures and consistency properties. In 

accordance with the invention, however, these ingredients 
may be reduced in amount or in some cases f may be 
eliminated entirely, When present, these individual 
additional materials are generally employed in amounts of 

15 up to about 15% by weight and preferably in amounts of 

from about 3% to about X0% by weight of the final gum base 
composition. 

The. chewing gum may additionally include the 
conventional additives of coloring agents such as titanium 

20 dioxide? emulsifiers such as lecithin and glycerol 
monostearate? additional fillers such as aluminum 
hydroxide, alumina, aluminum silicates? calcium carbonate, 
and talc arid combinations thereof? and additional 
flavoring agents. These fillers may also be used in the 

25 gum base in various amounts. Preferably, the amount of 

fillers when used will vary from about 4% to about 35% by 
weight of the final chewing gum. 

The amount of delivery system used in the chewing gum 
composition will largely be a matter of preference. It is 
30 contemplated that the delivery system will be included in 
amounts of from about 0,25% to about 40% by weight of the 
final gum composition* with amounts of from about i% to 
about 30% being preferred, and amounts of from about 1% to 
about 20% being most preferred. 
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Xn addition to the inventive delivery system f the 
chewing gum composition may also optionally include one or 
more additional ingredients such as conventional 
palysaccharide-foased bulking agents including sugars or 
5 sugar alcohols, flavor delivery systems, spray-dried 
flavors, liquid flavors, natural and/or artificial 
sweeteners and the like, 

Mi important feature of the chewing gum compositions 
prepared in accordance with the present invention is the 
10 ability of the delivery system to rapidly dissolve when in 
contact with the moisture present in the oral cavity. 
This feature significantly decreases the propensity of the 
flavor oil to become entrapped and solubilized within the 
insoluble chewing gum cud during mastication. 

is The chewing gum compositions of the present invention 

may foe prepared by combining the water-insoluble gum base 
portion and the water-soluble flavor portion including the 
novel flavor/ sweetener delivery system matrix according to 
conventional chewing gum processing techniques, 

20 For illustrative purposes, a method of preparing the 

novel chewing gum compositions is as follows: 

A suitable chawing gum base is first melted. 
Softeners and bulking agents such as sugar alcohols if 
desired may be added slowly with stirring there-after. The 
25 inventive delivery system is then added and mixing is 
continued until a homogeneous Bass is achieved, 
optionally, additional flavor oils or spray dried flavors 
Bay be added as well * The mass may then be rolled , 
scored, dusted and wrapped in any Banner known in the art. 
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With regard to the preparation of other types of 
comestibles, the spun matrix may also ha added in a 
conventional manner. For example, in the case of press 
tablets, the flavor/sweetener delivery system say be dry 
S blended with the remaining tablet ingredients and the 

mixture thereafter compressed into final tablet form. In 
the case of dentifrices, denture creams and cleansers, the 
products also benefit from incorporation of the delivery 
system in their formulations. In short, the matrix may be 
XO added to various comestibles in a manner similar to that 
which the skilled artisan currently uses to add 
conventional water-soluble comestible ingredients. 

The present invention also provides for enhanced 
delivery of hydrophobic materials and allows these 
15 materials which are normally difficult to disperse in 
water, readily dispersible when placed in agueous 
solution. 

SOha delivery systems of the present invention can 
include a number of additional components which can be 

20 dispersed along with the hydrophobic liquid. These 

components can be pre~mixed with the liquid and added to 
the feedstock mixture, of matrix and oil, or added 
concurrently with the matrix material and oil. For 
example, various sweeteners, such as natural or synthetic 

25 sweeteners can be combined with flavor oils by direct 

addition or in spray-dried form. Additionally, the flavor 
oil may be adsorbed on or incorporated in a carrier 
material prior to admixture with the matrix materials. 
Such carrier materials may include other f lash-flewable 

30 materials or may be materials which are not easily flash- 
flow processed alone but can be added in amounts up to 50% 
of the total composition and combined with other more 
f lash-flowable materials. 
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In one particular embodiment, micron-siaed synthetic, 
amorphous silica lias been ussd as a carrier for the 
hydrophobic liguids. These silicas have a unique 
combination of uniformity, chemical inertness, large 
5 surface area and porosity which make them highly 

adsorptive, These silicas can be manufactured with 
precisely controlled surface area, porosity and particle 
size distribution, which stake them extremely useful in the 
inventive compositions. Commercially available silicas of 

10 this kind are sold under the trademarks SYLOID and SYLQX 
by W*R„ Grace & Co., Baltimore, MD- These materials are 
specifically intended for use in dispersions and 
suspensions. i%ing these materials, flavor oils can be 
adsorbed ontc their surfaces and into their pores and then 

IS added to the feedstock of matrix material to form the 

inventive delivery systems, in this manner, additional 
controlled release characteristics can be imparted to the 
delivery systems, as well as adding further stabilisation 
and protective features to the oils against volatilization 

20 and oxidation. These silica compounds also have ionic and 
hydrogen bond affinity for certain flavor component 
chemical groups, which affinity serves to strengthen 
flavor retention and consequently allows for increased 
delayed release capabilities and stabilization 
25 characteristics . 

Additional materials which can be as carriers for the 
flavor oils prior to incorporation with the inventive 
delivery system include maltodextr ins , such as spray-dried 
maltodextr in marketed under the tradename K1QQ (10 DE) by 

30 Grain Processing Corporation, Muscatine, IA, as well as 

agglomerated maltodextrin (10 DE) sold under the tradename 
Micropor Suds 101SA, by s, Staley Manufacturing Co., 
Decatur, 1L, These materials are also porous and allow 
for flavor retention. Polydextrose and microcrystalline 

35 cellulose are also useful in this regard, as are a number 
of other adsorbent materials. 
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i n one embodiment, the sweetener matrix or other 
matrix material can toe combined* with a eellulosic material 
such, as macrocrystalline eeiiulose and flash-flow 
processed. The resultant solid can then be further 
5 processed in accordance with present invention by adding 
artificial sweeteners and/or flavors and the like to it 
and again flash-flow processed. 

Microcry stall ine cellulose can also be used as the 
primary matrix material and combined with natural or 

10 artificial sweeteners, such as those enumerated herein f to 
form a delivery system which can be used "as is" or 
further combined with flavor oil and either flash-flow 
processed further or added directly to a comestible or 
other useful product, such as a pharmaceutical, cosmetic, 

15 dry food or drink mix, cereal, personal hygiene product or 

The present delivery systems are also useful in 
antacid compositions and especially those compositions 
designed in chewable dosage forms. For example t these 
20 compositions generally have sodium, calcium or magnesium 
carbonates present and in some cases aluminum hydroxide. 

tDhe processes of the present invention have also been 
shown to be especially useful in forming sweet and 
flavorful products which have less sugar present. For 

25 example, an artificial sweetener and/or flavor can be 

combined with com syrup solids as the matrix and flash- 
flow processed with the inventive delivery system. The 
delivery system can then be diluted with non-sweet fillers 
such as starch or polydextrose and the like and added to 

30 the final product, e.g. a comestible, thereby reducing the 
amount of corn solids present in the final product. 
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Xnvert sugar has also been found to foe effective when 
used in the present delivery system, especially in 
combination with other flash-flavorable sweeteners because 
it produces a product having less hygroscapicity. Other 
5 materials which perform this function may also be used, as 
well as materials which hold water well, such as 
humectants, in applications where water content in the 
processing or final delivery system is to be controlled, 

10 The following examples serve to provide further 

appreciation of the invention , but are not meant in any 
way to restrict the effective scope of the invention. 
Unless indicated otherwise, the Scono-Floss machine 
referred to above was used to form delivery systems, 

Inventive delivery systems were prepared using 
sucrose as the matrix and spearmint flavor oil as the 
hydrophobic oil. In this example, loo grams of sucrose 
were first hand mixed with 2 grams of spearmint flavor Oil 

20 until a uniform mixture was obtained. The mixture was 
then flash- flow processed at a medium setting and 
approximately 3 500 RPN, The resultant delivery system 
produced was a fine floss containing micronized droplets 
of flavor oil which was thereafter milled to a particle 

25 siae of about 50 microns. The delivery system displayed 

rapid solubility and high flavor impact when placed in the 
mouth.. 



30 



This example uses corn syrup solids as the matrix 
material, along with orange flavor oil and corn oil, In 
this example, 100 grams of com syrup solids were hand 
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mixed with 4 grams of orange flavor oil and .100 milligrams 
of sucraiosa. Thereafter, 2 grams of Mazola* corn oil was 
geometrically added to the mixture using a mortar and 
pestle. The mixture was then flash-flow processed at a 
5 low setting to produce the inventive delivery systems 
having a flake-like appearance and sweet, orangy taste. 

In this example, 100 grams of polydextrose K was hand 
mixed with 100 milligrams of the artificial high intensity 

10 sweetener sucralose until a uniform mixture was obtained, 
thereafter, 2 grams of Kazola* corn oil was geometrically 
added to the mixture using a mortar and pestle. The 
resultant mixture was then flash-flow processed at a low 
setting to produce the inventive delivery system having a 

15 chip-like appearance and intense sweetness. 

In Examples 4~S> the delivery systems prepared in 
Examples 1-3 are incorporated into chewing gum 
compositions in the amounts set forth below. The 
resultant chewing gum compositions display a rapid 
20 perception of flavor -with up-front high impact. 

Chewing Gum 



25 



MEgdient 
Delivery System 
Gum Base 
Carbohydrates 
Softeners 
Colorant 



{Example 1} 



Pe rcentacre b y Weight 
13 . 0D 
33.00 
44.33 
9.50 

100. 00 
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ISSElS^iest Percentage by Weight 

Delivery System (Example 2} 9,00 

5 Gxm Base 30*00 

Carbohydrates 51.33 

Softeners 9,50 

colorant o. 17 

100.00 



gwarl^ss, . .cngniaguaaa 

IcasMisafe Percentage by Wei ght 

Delivery System {Example 3} 3,85 
Gum Base 23.00 
15 Carbohydrates 63.33 

Softeners © . so 

Colorant 0,17 
Flavor Oil p . 15 

100.00 

20 In the following example, the delivery system of 

Example 1 was included in a pressed tablet to demonstrate 
that the soluble matrix also provides high flavor impact 
in comestibles other than chewing gums. 



25 fressea Tablets 

ingredient percentage, i ,by,..,lgi.gfet 

Delivery System {Example 1} 22.00 

Sugar 77*02 

Copper Gluconate 0,75 
30 (Breath Freshener) 

Lubricant ,„ ;; 0^2.3 

100.00 
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10 



20 



25 



Examples 8 and 9 demonstrate the use of the novel 
delivery systems in oral hygiene products. The high 
flavor impact provides an added organoleptic experience to 



•wise mundane daily routines* 












looth_loMir 




TngrrBdient 




EgrceaifcaaeJ 


Delivery System (: 


Example 3) 


2.40 


Silica Hydrogrel 




95.10 


Zinc Chloride 




0,50 


Sodium Fluoride 




0.22 


Sodium Gluconate 




0 . 28 


Sodium Methyl cocoyltaurate 


1.5Q 






100.00 



1S MMfJfeK-S- 



ISCre^J^St 


Per cent aqte fry f&& 


qbt. 


Delivery System (Example 2) 


4.30 




Glycerin 


25 . 00 




silicone Dioxide 


21.50 




BMP (Bexaphos) 


6.00 




silica 


3.00 




Sodium Lauryl Sulfate 


1.20 




Sodium Hydroxide (50% solution) 


1.00 




Xantnan Gum 


1.00 




Sodium Benzoate 


0.50 




Titanium Dioxide 


0.50 




Fluoride 


0.22 




Deionized Water Q »■&■«■ 


100.00 
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This example is intended to demonstrate the use of 
amorphous micron-sised silica as adsorbent carriers for 
flavor oils which are incorporated into the inventive 
5 delivery systems for the purpose of achieving delayed 
release. A mixture of peppermint oil (75 gr.} and 
a-nsorphous silica (75 gr. ) {SYLOID 244 FP, Davison 
Chemical) was mixed in a Hohart sixer. This mixture is 
then added to polydextrose (2,348 gr. } and mixing is 

10 continued, The mixture is then flash-flow processed or: an 
Scono-Floss spinning machine at 3600 rpm at 190 *C to yield 
a fine flake-like material. This delivery system is then 
incorporated in an amount of about 10% by weight into the 
chewing gum composition of Examples 4 and 5, in place of 

15 the delivery systems of Examples 1 and 2 respectively* 

The resultant chewing gum products demonstrated a delayed 
flavor release due to the affinity of the flavor for the 
silica and a reduced tendency of flavor oil to over- 
plasticine the gum base. 

* " EXftHPIJE 11 

Examples 11 through 14 demonstrate the usefulness of 
the inventive delivery systems as dusting powders on 
chewing gum products,, to aid in the rolling and scoring 
processes and prevent sticking and binding in the overall 
25 handling of the gum., both during processing and wrapping, 

& flavor delivery system for delivery of up-front 
flavor in the form of a powder is prepared for use on the 
surface of a chewing product. 75 gr, of peppermint oil 
was mixed with 75 gr, of SYLOID 244FP (obtained from 
30 Davison Chemical) to which 1.5 gr. of aspartame and 0,5 
gr, of saccharin were added followed by mixing, This 
mixture was then gradually added to 2,348 gr. of 
Palatinit® Type PP (an isom&lt obtained from SuSungsmittel 
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GabH, Manheim, Germany} In a Hobart mixer. The mixture 
was theft flash-flow processed on an Econo-Floss spinning 
machine at 3 600 HEM at 190* C yielding a white floss. The 
material was cryoground with liquid nitrogen to produce a 
S fine white powder, 

The powder was applied to the surface of a chewing 
gum mass which was then rolled between pressure rollers 
and formed into a slab. The powder adhering to the gu» 
surface provided an immediate, pleasant sweet mint flavor 
10 when placed on the tongue. 



The following flavor delivery system was prepared for 
use on the surface of a chewing gum product. 10. 0 gr. of 
peppermint oil was mixed with 5.0 gr. of SYLOID to 

IS which l.o gr. of flour salt was added followed fey mixing. 
This mixture was then gradually added to 394 gr . of 
Sucrose IQx in a Hobart mixer. The mixture was then 
flash-flow processed on an Kcon-Floss spinning machine 
{which was modified to provide variable speed control and 

20 variable heat control) at 3,300 RPM at I90*c, yielding a 
white floss. The material was cryoground with liquid 
nitrogen to produce a fine white powder. 

The powder was applied to the surface of a chewing 
gum mass which was then rolled between pressure rollers 
25 and formed into a slab. The powder adhering to the gum 

surface provided an immediate, pleasant sweet mint flavor 
when placed on the tongue. 



The following delivery system was prepared for use on 
30 the surface of a cheWiJog gum product, 1.6 gr. of 

peppermint oil was mixed with 2 gr. of flour salt to which 
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2.0 gr, of aspartame was added followed by mixing, This 
fixture was then gradually added to 494,4 gr. of 
polydextrose in a Hobart mixer* The mixture was then 
flash-flow processed ok an Booho-Floss spinning machine 
5 (which was modified to provide variable speed and variable 
heat) at 3300 RPM at 140*0 yielding a white floss* The 
ssateriai was cryoground with liquid nitrogen to produce a 
fine white powder. 

The powder was applied to the surface of a chewing 
10 gum mass which was then rolled between pressure rollers 
and formed into a slab. The powder adhering to the gross 
surface provided an immediate, pleasant sweet mint flavor 
when placed on the tongue. 

EXftMPLE 14 

3.5 The following flavor delivery system was prepared for 

use on the surface of a chewing gum product. 100 gr . of 
peppermint oil was mixed with 5 gr. of SYLOID 244FP 
(obtained from Davison Chemical) to which 1.0 gr, of flour 
salt was added followed by fixing. This mixture was then 

20 gradually added to 394 gr. of corn syrup solid PB 36 

(obtained from Hublnger) in a Hobart mixer. The mixture 
was then flash-flow processed en an Econo-Floss spinning 
machine (which was modified to provide variable heat and 
variable speed) at 3300 RPM at 145 "C yielding a white 

25 floss. The material was cry ©ground with liquid nitrogen 
to produce a fine white powder. 

The powder was applied to the surface of a chewing 
gum mass which was then rolled between pressure rollers 
and formed into a chewing gum piece. The powder adhering 
30 to the gum surface provided an immediate, pleasant sweet 
mint flavor when placed on the tongue. 
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The powders of Examples 1-4 can also be used to 
provide up-front flavors bursts on mints, candies, baked 
goods, dentifrices, pharmaceuticals and the like, 

5 The following delivery systems were made in 

accordance with the process of the present invention using 
a spinning head temperature of about 140»C for Example 15 
and 190 *C for Example 16. Examples demonstrate the 
physical form of the delivery systems to he a matrix 
10 having a finely divided or micronized dispersion of flavor 
droplets distributed therein. 



Exam ple 15 

97% Haltrin - 365 (a maltodextrin BE 36) 
3% Peppermint oil 



15 gXjjfflplfe 16, 

37% Paiatinit* (an isomalt) 
3% Peppermint Oil 

The delivery system of Example 15 was then 
photographed using conventional phase-contrast microscopy 
20 techniques to clearly discern the oil phase from the 

amorphous solid matrix. Figures 1 and 2 relate to Example 
15, whereas Figures 3 and 4 relate to Example 16. 

Figure 1 is a photomicrograph at 500at magnification. 
The peppermint oil dispersion is clearly evident as those 
25 areas where birefringence (double circle areas) is 

present. The liquid can actually be seen to move within 
the encapsulated packet of the matrix and is easily 
discemable from air pockets, which lack both 
birefringence and movement. 
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Figure 2 shows the delivery system of Example 15 at 
I250x magnification subsequent to further cominution into 
a powder by cryogrinetiKg with nitrogen. The minute flavor 
droplets are still present in the resultant powder, as 
5 seen in the birefringent areas of the photomicrograph, as 
well as through movement of the oil as seen under the 
microscope , 

Figure 3 is a photomicrograph (SOOx) of the delivery 
system of Example 16. Again the flavor dispersion is 
10 evident from the picture, 

Figure 4 shows the same delivery system subsequent to 
cryogrinding with nitrogen to a fine powder. The same 
physical, results are present, demonstrating that the 
uniquely fine dispersion formed within the matrix remains 
15 even after grinding. 

These examples are intended to demonstrate the 
ability of the inventive process and delivery system made 
therefrom to better protect the volatile flavor 
2 0 components . 

A simple mixture of 92% Maltrin-365 (DJS-36) and 8% 
peppermint oil was prepared in a Hobart mixer. This 
mixture was labelled Example 17. A sample of this mixture 
was used as the feedstock for preparing a delivery system 
25 of the present invention using an Econo-Floss machine 
(140 9 F, 3600 RPM) . This delivery system was labelled 
Sxaaple IS , 

Finally, a sample of Example 18 was eroground using 
nitrogen and labelled Example 19. 
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Each of Examples 17, 18 and 19 were incubated in a 
temperature controlled environment <40«C) for an extended 
period of time for the purpose of measuring volatile 
component loss, or in other words, determining relative 
S flavor retention. Figure S graphically depicts the 

percent oil remaining at various intervals of time. It is 
abundantly clear from the graph that the inventive 
delivery systems of the present invention (Examples IS and 
19} have retained the flavor over 168 hours at 40*C 

10 significantly better than the simple mixture of Example 
17, In fact, Example 18 shows only a nominal loss of 
flavors as compared to the simple mixture of Example 17. 
This is believed to be due to the unigue physical 
properties resulting from the novel form of the delivery 

IS system. 

While there have been described what are presently 
believed to be the preferred embodiments of the present 
invention, those skilled in the art will realize that 
changes and modifications may be made thereto without 
20 departing from the spirit of the invention, and it is 

intended to claim all such changes and modifications as 
fall within the. true scope of the invention. 
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WHAT IS CL&IMSP 18 i 

1. A solid delivery system for rapid release of 
hydrophobic liquids comprising a water-soluble flash-flow 
formed matrix containing a micronized dispersion of a 
substantially hydrophobic liquid. 

2. The delivery system of claim 1 wherein the 
hydrophobic liquid is ass oleaginous material. 

3* The delivery system of claim 1 wherein the 
hydrophobic liquid is a flavor or fragrance oil. 

4. The delivery system of claim 2 or 3 wherein the 
matrix is a sugar or sugar derivative. 

5. The delivery system of claim 4 wherein the 
matrix is selected from the group consisting of sucrose, 
maltose, dextrose, ribose, fructose, lactose, glucose, 
arabimose, mannose, pentose, sorbose, seylose, galactose, 

5 sorbitol, mannitol, galactitol, lactitol, maltitol, 
ssaitooligosaccharidesv penfeatoi, isomalt, xylitoi, 
sucralose, raaltodextrin, polydextrose and derivatives and 
mixtures thereof, 

6. The delivery system of claim 5 wherein the 
flavor oil is selected from the group consisting of 
natural and artificial flavors. 

7. The delivery system of claim 6 wherein the 
flavor oil is a natural or synthetic plant oil or essence. 

8. The delivery system of claim 7 wherein the 
flavor is selected from the group consisting of peppermint 
oil, spearmint oil, cinnamon oii P oil' of wintergrean, nut 
oil, licorice, vanilla, citrus oils, fruit essences and 
mixtures thereof. 
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9. The delivery system of claim 8 wherein the 
citrus oil and fruit essences are selected from apple , 
apricot, banana, blueberry, sherry, coconut, grape, 
grapefruit, lemon, lime, orange, pear, peaches, pineapple, 
5 plum, raspberry, strawberry and mixtures thereof . 

I. 0., The delivery system of claim 4 wherein the 
oleaginous material is selected from the group consisting 
of a vegetable oil, mineral oil, or animal fat. 

II. The delivery system of claim 10 wherein the 
oleaginous material is an edible oil. 

12. The delivery system of claim 1 wherein the 
flash-flow-formed matrix is formed under conditions of 
flash heat, or flash shear. 

13. The delivery system of claim 1 wherein the 
hydrophobic liquid is present in the matrix in a range of 
about 0.25% to about .4.0% by weight. 

14. The delivery system of claim 5 wherein there is 
additionally incorporated a sweetener selected from the 
group consisting of dipeptide and amino acid-based 
sweeteners, saccharin salts and its free acid, cyclamate 

5 salts, acesulfame and its salts, hydrogenated starch 

hydrolysate, talin, thaumatin, sterosida, dihydrochalcone 
and mixtures thereof . 

15. A method of producing particulates useful for 
delivering hydrophobic liquids, said particulates having 
dispersed therein a microniaed hydrophobic liquid, 
comprising the step of sub jesting a flash-f lowabl© 

5 material to flash-flow conditions to form a solid matrix 
of the flash-flowable material containing a micronised 
dispersion of the hydrophobic liquid. 
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16* TUb method of claim IS wherein the solid matrix 
is reduced to finer particles by grinding, pulverising or 
sieving. 

17 - The method of claim 16 wherein the solid matrix 
is reduced to a finer particles by cryogrinding . 

18, The method of claim IS wherein the flash- 
flowable material is a saccharide-based compound. 

19, The method of claim 1.8 wherein the flash" 
flowable material is selected fross the group consisting of 
sucrose, maltose, dextrose, rifoosa, fructose, lactose, 
glucose, arafoinose, mannose, pentose, xylose, galactose, 

5 sorbitol, mannitol, galactitol, lactitol, maltitol, 
maltooligosaccharides , pentatol , isoraalt, xylitol, 
sucralose, ma It ©dextrin, polydextrose and derivatives and 
mixtures thereof. 

20, The method of claim 15 Wherein the flasfe- 
fiowable matrix additional incorporates a f Iash»flowaola 
non~saccharide based polymer. 

21, The method of claim 15 wherein the nan™ 
saccharide based polymer is a thermoplastic or ceiluiosie. 

22, The method of claim 15 wherein the hydrophobic 
liquid is a flavor or fragrance oil. 

23, The method of claim 15 wherein the flash- 
flowable material and/or the hydrophobic oil is pre-aixed 
with a material selected from the group consisting of 
fillers, sweeteners, coloring agents, humectants, 

5 plasticizers, ©mulsifiers and mixtures thereof, 

24, The method of claim 23 wherein the pre-mix 
comprises a flavor oil and a sweetener. 
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25, The method of claim 15 wherein the flavor oil is 
absorbed onto a carrier material prior to flash- flow 
processing. 

26, The method of alaiM 15 wherein the carrier 
material is a synthetic amorphous silica or porous 
maltodextrin aggregate. 

27, A. chewing gum composition comprising! 

a) a gins base? and 

b) a solid sweetener and flavor delivery system 
comprising a water-soluble flash-flow-formed matrix 

S containing a micronized dispersion of flavor oil. 

28, The chewing gum composition of claim 2? wherein 
the water-soluble flash-flow- formed matrix is a 
saecharide-hased material . 

29, The chewing gam composition of claim 27 wherein 
the flavor oil is pre-xaissed with a synthetic amorphous 
silica prior to incorporation in the matrix.. 

30, A chewing gum product having a core portion 
comprising gum base, sweetener and flavor and having 
deposited oh the surface of said core portion a powdered 
rolling material comprising particles of flash-flow-farmed 

5 saecharide-based material containing a micronized 
dispersion of a flavor oil. 

31, The chewing gum product of claim 30 wherein the 
saccharide-based material is selected from the group 
consisting of sucrose, maltose, dextrose, ribose, 
fructose, lactose, glucose, arahinose, mannose, pentose., 

5 xylose, galactose, sorbitol, saannitol, galactitol, 
lacfcitol, maltitoi, maitooiigasaccharides , pentatol, 
isemalt, xylitol, sucralose, maltodextrin, poiydextrose 
and derivatives and mixtures thereof. 
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32. Th& chewing gm product of claim 31 wherein the 
sacciiaride-based material contains an artif icial 
sweetener * 

33. A comestible product having enhanced flavor and 
sweetness comprising an edible flash- flow- formed delivery 
system having a hydrophobic microniaed dispersion 
contained in a flash-f lowable material. 

34. The comestible product of claim 33 wherein the 
flash-f lowable material is a saocharide-based material . 

35. A flash-flow-f ormed sweetener delivery system 
comprising a solid amorphous saccharide-based matrix 
material and an artificial sweetener dispersed therein, 

36. A delivery system for flavors and sweeteners 
comprising a flash-f lowable saccharide-based matrix 
containing a sweetener or flavor dispersed therein formed 
by flash-flow processing. 

37 > The delivery system of claim 1 incorporated into 
a cosmetic composition. 

38. The delivery system of claim 1 incorporated into 
a dentifrice composition. 

39. The delivery system of claim 4 incorporated into 
a comestible. 

40* The delivery system of claim 4 incorporated into 
a confectionery product. 

41. The delivery system of claim 4 incorporated into 
a baked product. 
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Description 

Background of -he invention 

[0001] Mytfrogsnauoo. fractionation stid ; rt ie^sste f ff jca* o« are fne most cofrmefl woces&es ut-iifed withtn the fa is 
and oils Industry to modify- trie chemical and/orphysicai properties of conventionst trigfyeetide fats or other lipids so 
improve their utility and fuftcliaoasty, e:g to modify meitsho. points, increase iwdness or the solid fas content, increase 
oxidative stability, esc. These processes may be used individually or can be aorrsbinad So produce fais and aits with 
very specific characteristics. When employing these processes io increase hardness or the solid fat content in the 
simplest of leons, these processes rely on the redyciion of unssmfaiisn or the increase of saturation and/or ttm for- 
mation of trans fatty acids. 

{0082} Considerable attention has been drawn to recent years to the rataiively High total fa!, saturated fat and trans 
fat intent of the typical ritet. 

|0053] Related health issues which have been greatly publicized are efsvatea cholesterol levels anci low HDl./i.DL 
cholesterol ratios reportedly resulting from ingestion of saturated fats and cholesterol. And, in addition to saturated 
fats, soma reports have implicated trans fafty adds, which are generated when jtqufcJ oife are partially hydrof^nated 
to increase their solid fat content. 

{0004} Pbyiosterot-s are sterols found m plants. White these compounds have long bean touted for their ohoiesierol 
iowsring effects, they tend io be very high melting compounds (melting points around tSCPQ), and they are difficult to 
ionnuiatfj into consumer food products due )o poor sofofcSity if? fats and irnroiscihtiiSy iti water, This soiuoiiify problem 
has beon partially mitigated »y 8st«ri«cat»rtot'tha-sterof. Ne</erth^es*1ftfestliimit505e of steeds*? food compositions 
wish moderate to high fat contents, 

[0005] U.S. Patent No. 5,t5<j.S66 discloses sterols used in chewing gums. An oroulsifter is added to decrease vis- 
cosity. 

(0006) U,S. Patent No. 5,445,811 is directed to phytostomis used in an oNofwater emulsion intended for intravenous 
administration as a contrasting agent for visibitizirtg the presence- of tumors. Synthetic emuisiflers -of She type normaiiy 
used for 'preparing oiMn-water em.ufsions am said to he of particular Interest. The weight ratio between emuisifisf and 
crtotesteroior phytosisrdl osn range Sefwean 1:1 and 1 .2. In Example 2, 0.Q6g cholesterol is used par 100 mi of mixture. 
The mixture Is homogenized and autaelaved si 121"GV in Example 1.:2g. of ctroiasiefoi are usad and the mean particle 
six® of the efmjlston Is 0.25 ma m, in Exampla 6, 1 .og of cholesterol per lOOmi mixture are used, it is said -thai the 
mean sixe of the emulsion particles wit) preferably be beneath 1 m« m. 

(00073 U.S. Patent No. 5i344,Sfi? is directed toihe use of plant sianots to reduce ehoiastsrpt absorption frorn (obcis. 
it is satdihetihe greatest effectiveness is Obtained when the stanots are evenly distributed -r? f-nely divided form : through- 
out the tppdipt'sdtjct or beverage. This can he accomplished by dissolving the sianoss m a sofebifeing agsni such as 
vegetable oil, monoglyceride, dlglyesrides, tocopheiols, and mixtures; thereof and ■making suspensions or emulsions 
of the sdJufciiKsd stands in earners auch as water, alcohol polyots and other edible compounds or tjy suspension of 
the stehpls iti art emulsion. Soiubifeing agenfs suctt as mcnoglycerides and dlglyeeHdes are mentioned. A preferred 
food additive is said to comprise, in addition to 25% stanots, t4'$% vegetable oii and tocopherol. The compounds of 
the: invention are used as food additives to foods such as meats; eggs,, and dairy products. The stands are said to 
remain in soiuiion or yolformiy suspended. 

{0008] UiS, Patent No. 4,180,850 mentions low Sat margarine products having toss than 60 wt. % fat. The invention 
is directed to a shelf statute mix suiiabi© for consumer preparation of s spreadabie sutler substitute Paving from about 
ap-80% 08 and from about 10 to about 30% Water. A waiar-in-oii smulstiisr is included. Preferred emulsifters are phy- 
tosterots. tn preparing the solid torrn of tt-e mix. the emufsifier and hard faf having a melting point of from about 29*C 
to ..about 6tS' : C are formed together as a mecturo and solidified. The emuis if sar is then added to the melted lot and mixed 
until a clear soiuiion is obtained 

{0009] U.S. Patent No. 3,865,989 is directed So edtbte cocKing aoct salad oii compositions having enhanced hypoc- 
holesterotemic properties including plant sterols. The Isnited sotuhiiify of piarsf sterols in any solvent systairs is noted. 
A stabilizing agent to sofubsiize the piani sterol in the oii is selected from the group consisting of fatty acids, monossters 
at fatty acids with pc-iyhydf ic aicoisols ant! siKanois. The invention is said also io contempfaie peanut buster, mayonnsise. 
ice crsam and margarine spreads. A soiubiihdog agent may be seSocied frorrs a group including simple esters of falfy 
acids such as monoglycerldss. 

{0010] U.S. Patent No, 5,502,045 is directed te a heia.sitostano! fatty acid ester or mixture thereof which Sowers 
cholesterol levels, in Example 5 a bms-siiostanoi ester mlxajre Is added is the fatty part of a conventional soft marga- 
rine, 

{0011] Ono, U.S. Patent No.4 ,1 95.084 te directed to s-pharmo^utfeat^^sar^on.comofisirsg 3 saste-slabis aqueous 
suspension of tail oit sitosterols. 

{001 2 ] Beta sitosterol i s desoribsd as being the most oftoetlve of the aierots for to-weringlserum choiesisTOi. Because 
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of certain physical prepenses of -the sterols, it is said not to have been orao-lcal to provide a pharmacewecat sttsperesKH* 
for oral «**»-.•» t t-g?„jri wh<ch contains mac*') mofetosr 20 **V o? sitosterols, .itts &*>tf4aat in order tor sstesteso** so be 
the -nosi effedfee.ifi iowadngsefumchofesierof the medicament roust reach fhegasJf^ntesKrifjjftse! in a ftoallydn'irkto 
dispersed stats. 

s [0013] Gng also reports that sitosterols do not lend ihensselvss readily to Incorporation into an aqueous preparation 
for oral administration that 'las a ptoasant mp tsshfetsl . 

[5014] The Ong invention is directed to an ^^c^^.^idffnace&K&^.suspensk^ comprised of finaiiy divided fall ott 
sitosterols, a pharmaceuricaiiy acceptable chelating agent, senium carboxymetbySceiiulGss, sortsitof, a pbarrnaeami- 
calf/ acceptable surfactant, simethicone arid «te The proitoetts said to have an acceptable tests ami mouthful thai 

to does not change over an extended storage penod. 

|D015j The pharmaceutical suspension of Ong may contain up to about 25 w;V of finaiiy rfivkterf tail oii sitosterols. 
Ai about 20% taii oii sitosterols, toe suspension is gaits not to be sxeasstvsiy viscous and is relatively easy to poor, 
having both good ohvsical end chemical stability. A tali oii sitosteTpis preparation is said to develop no taste change 
after one year of shelf storaga as compared with bister taste development vwthto two weeks ai room temperature tor a 

ts suspension of taii oil sitosterols not within me Ong invention, it is sate' that tail oil sitosterols are very hydrophobic and 
stubbornly resist wet wetting. Vigorous continuous agitation is said to be required to disperse [tie tall oil sitosterols in 
the vehicle 

[0016] The Ong phytosterot are saic! to be ground to a mean particle size of 25 microns or below by use of an air 
mill, high energy hammermiii or ait filtration null uo«®r refrigeration or through the use of finely ground Cry ice. 

29 {0017] EP 28S 636 disclaims an smuisifJed Of sotubiluced sterol composittors wherein the sterols ares emulsified or 
solubiSUied in an aqussous solution of pblyhydroxy compounds containing sucrose fatty acid esters and/or polygiycsroi 
fatty acid esters or liquid poiyfsydroxy compounds. A considerably high shelf stability is said to result and the invention 
is said: to be extremely useful in various products includlngfecd. eosrnoti.es, drugs and agricultural cbemiosis, 
[0019] Sterols are described as-high melting compounds which are hardly soluble in water and have a malting point 

«s of -approximately 1S0 S C, if is said to be difficult fo obtain a staote, amulsffiod or solubilized porriposition, Betasfiosferoi 
is mentioned among *» sterols which may be used fe toe '63S invention. 

(0019| The compositions ara prepares fey, for example, adding sucrose ester and/or potyglycero! fatty acid sister to 
an agtieotifi sbtiitiwi of poiy%droxy compound, heating the mixture to 50 to 80* C, adding powdery sterols, stirring the 
obtained mixture al SO-SD'C to dissolve the sterols and diluting She obtained: solution if required. The : compositions are 
r>« said to show stable ernuisiiicaiton or soiubii&aiion without causing any separation of the sterols. 

[0020] "i~ rfebt of Plant Sterols on lipids and Atoerosderasis". Pollack, O.J., Pbarrnac, Thar. ■, 31 , 1 77-20.9 tiSfjo) is 
reported iri U .S. Paten! No. $,244,887 as suggesting tbe inclusion of plant sterols such as beta sitosterol in Such foods 
a$ butter and margarine to -counteract not only toe cholesieml In butter, but ali other dietary cfiolesteroi and choiestsroi 
from non-dietary sources available tor absorption and reahsorption, 

3S 

S^niartjafry ($'tha toygo&w t 

[0021J The israsisni invention is directed to the discovery that pnytosteroia and otbsr high mailing lipids can be used 
to : impart, strueiurs to water and fat continuous spreads and other products including aqueous phases. As mentioned 

•■to above, U.S. Patent m, $M3$38 discloses iheweii known diffiouities in solubilteing plant stsrois in any soiventsysterri. 
i,0(J223 in file present invanfion, en aquaous dispersion of phytosierof or other high meiting lipid is formed which is 
finely dispersed and stabie, svOemin ths phytcstarois or other hign mei'mg iipid serve to structure the aqueous disper- 
sion. This is pariicuiarly useful in water and fat continuoiss spreads and other food systems or compositions, wherein 
the aqueous phase is strustpr-sd by the phytosterof or ofber high melting lipid. 

<« [0023] By using phyiosterots or oilier nigh meitiny lipids as structuring agents, it is possible to avoid or minimize ibs 
use of saturated fat and other iiadifiorsal struciiira-imparting inoredients in food products. For oxampie. the presence 
of conventional thickeners such as gelatin and xantban gum can be minimized or avoided. rVtoroovai; evan the inclusion 
or partially hydrogenaled iat, which generally include trans fatty acids, can ha avoidod by use of pnytosterois or other 
high melting lipids as structuring agents. Ai toe same time, en added benefit where phy tostsrois are used is toe r sported 

so cholesterol lowering effect of phyicsieiois. An even forthor benefit is tho reduced calories which result from using high 
melting lipids as structuring agent since phytosierois and some other bich moiling lipids are barely or completely noo- 
digostihie, 

|0O243 Aiitinugh a particuiarly sdvantogeoiis use of toe agusouspispersions oflhe invention b In the preparation of 
water continuous low or no fat spreads, other food products car? benefit from inclusion eflhe aqueous dispersions or 
st suspensions according to toe invention. These Include iat continuous spreads which may be either vega-acto oil or 
Putter fat based, bi-coiiiiuoous spreads, dressings, beverages, dssry products, sach as; milk, chesses, yogurt, ncsi- 
dairy coffee whlteners. beverages, ice croam, and confeciiens such ss candy pr chocolate, 
[8025] The aoeaous dispersions are useful as suefs in the prepafation of foods and other products, indeed, with the 
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dispersions and process otihs invention, it is -0O^sl&fi&. : .t£»" tn&ks-v^f concentrated phytmterof dispersions or suspen- 
sions, wriiift nave a nwtoer c+ ■rnportarn fuoctionai use* atiCf' as struetUiTsg, boaymg end busMtg aneots and wl'it- 
eningfopocity providers, especially <n reduced and lew fei: foods, 

[0Q26] The .ptvytosterOis and other high melting, iipid?> amprBferabSy present irt the dispersion or suspension as very' 
Utwiy d-vided patlicieshavtrsg a see o* i&rojtsans or tes pre%f»t»!y tO-ttstronsor less. The jlspersion or susoension 
also include a nomphytosteroi isnuisifer, The inclusion of amort- sterns emutsitW may bo omitted where sterols have 
been esSetted with h:gr*sy hydropoMic compounds wen as citric asfd.tarisrte acid, for example. Such a enemies! mod- 
iflcation !o phylosterois or other sterols would preclude the nesa: to use a separate emulslfier of she type such as mono 
anrf digiyceridei and poiysorbafe 60 in preparing the dispersion or suspension; The weight to weighs ratio of ernuist'iar 
to phytostsroi or other high melting, iipki in the aqueous phase is less than V2. preferably iess than 1-.2.25, most 
preferansy iesa than 1:3. Moreow, the aqueous phas-s dispersion or suspension according to She invention need riot 
to include a targe amount of tegiycentiB fat or other non-nigh melting iipid. However these non-high meitiftg lipids can 
he present as well, if present the weigh! to weight ratio pi non-phytosteroi. non-high melting lipid to phytosierol or other 
high melting lipid in the aqueous phase ts preferably less than t;S- more preferably less than 1 :8. Preferred pnylosisrols 
are Beta sitosterol, oaropesieroi, stigmasteroi, brassieasteroi and ergosterbl, 

10027| A pariisutarjy advantageous use o; the aqueous dispersions of (he invention 1$ in an oii-in-water-iivoi! spread, 
in such spreads, the pnytosterois or other high melting lipids are preferably used fo structure hoth the continuous oii 
phase {"externa: phase) and She dispersed aqueous phase. It has been found that such spreads including a continuous 
oil phase having phytosterots or other high melting lipids, a dispersed aqueous phase having phylosterois or other high 
matting lipids and a second oii phase dispersed in the aqueous phase have a reduced tendency toward oil separation 
ana therefore an increased. product stability. Preferably the continuous fai phase comprises from '0,5 to 5 wt. % phy- 
iosterol or other high melting lipid and the dispersed aqueous phase comprises from 2 fo 1 5 wt. % phytesforpl or other 
high melting lipid. The aqueous dispersions or suspensions of sne invention are preferably prepared by melting the 
phyjpstero! tor other high melting iipid) and the emulsffier and dispersing the molten phyiosterof for other high meitihg' 
iipid) end emiisiifisr in water under shear While not wanting to he limited by theory, itis believed that the step of .malting 
the high mailing phySo sterols with surfactant prior to dispersing in water wish or without surfactant contributes isnpottartiiy 
to the ability to prepare a ye?y fine dispersion wish the use of high shear mixing or homogariization of ihephyio sterol 
or Other high melting lipid. Preferably the pbylosteioiser other high melting iipid In ihe present process and cfispersbps' 
have besn rectuned to a acts of 15 microns or lower, praterabiy 10 microns or lower 

Detailed Description |Jf;'h8 inyentior; 

J00285 The high mating lipid of the invention Is preferably a phyiosterof, i.e. piant Sterols, such as alpha sitOBterol, 
bate sitosterol sfigmasierai, eryosterot and oampesfsroi. alpha spinosferol and hfassiciasierpf. Aiitwusjh the foregding 
are some of the more importent phyfosterote, at fsast 44 phytesterols have seen icteniified and it will be apparent so 
one of ordinary sKiil that many of these will be appropriate for the present invention, Phytosterols are identified in bean: 
{1993) pbyiosterdts In -"Advances in Lipid Research", pages 193-213, Paofeta, and Kirliohevsky, (Eds) Academic Press, 
MY, the disclosure of which is incorporated herein by reference. The disclosure of "gftect of pfant Sterols on Lipids and 
Atherpsc}erosiS'' i :,Poitecl<.O.j,. pharmac. Ther., 31, 177-208 (1S8S) mentioned above is also incorporated hy reference 
herein, 

£0023} Many sources of phytesterols are Known; Among sources are disclosed in Ppilak 'effect of Plant Sterols on 
Serum lipids- and AUwoscfsrOsi**, Phierrt. 

|003SJ Thai. Vol, 31, pp. ff?-208. 198S, the dlsciosure of which is heresy incorporated by reference, See especially 
T&Bia 7 on page 202. Arssong the more important sources am rice brim, corn bran, com germ, wheat germ oil, corn oii, 
safffpwer oii. oat oil, oiive oil, cotton seed oil, soyhean oii, peanut oil, biao!>; tea, orange juice, vaiencia. grean lea, 
Colocsta, Kais, bjococli, sesame sseds. stmt stfs, grapesised off. rapeseed oil, iinaeed oii, oanoit; oil, tell pit from wood 
pulp and other resinous oil from wood pulp. 

[S03TJ While particular benefit is obtained when the invention is used to emulsify or sotubiiize phytoste.-ois or Iheir' 
esters, especlasiy those which have boen shown fo have a ohoiesfero; lowering benefit, zoosterols, fungal, algeal and 
rrrlcrotnal sterols, and other high nieiling starois and other apis's may also be used, as appropriate. Among ihe known 
zoosterol are cboiesteroi, 24-fnett5ylene-chO!esteroi, 7,22-dehydfcxychofasterot and dssmosterpi. 
J00323 it wiil generally be desirable to empSoy high purity and praotica! ijrasie sterols and other hic;h malting lipids 
vvtiid; are suitable for ingestion by humans. 

{0033] in addition to aoosterois, pbyfosterbts and other sterots, :t is pelieved that the present invention may be used 
advantageously with other high melting, water inseki&s Isolds. The high melting, wafer- insoiupie, ■sterois and other 
liprds of tee invention nave a melting point within the range of 7o-20D*C» Especially prelerrerj are lipids with welting 
points of 100-200*0. and aspeciatty team .•f2S-1?S°'.C. 

{0034} Oiher classes of hsgh msitlng lipkis, in addition so the stersts. which may be used nomin are the waxes in 
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particular, camauos wax, bees wax. waxes atse wax esters (hw vegomoie oil sources, but also .sierots. sreroles'.ers, 
slanote.sianoleSSers, hardened vegetable oils, saturated triglyceride fr^^s.tif v<^tabi^aiis ? :>rsci»o- araJcfcgfyeerkSess 
oars be used. The jihytosterols however are She oieiefrsd materials. 

[0035] ivjoiiing polci may be measured by known methods such as the AOCS capillary tubs memod and/or the 

s Thoross-Hoowr Uni-Msfi. netting point apparatus., ox, Thomas. Scien-sfie. Swodesooro. KJ 

(0036J The- invention is ussd so greatest advantage when employing phytostefois and other sterols which havs not 
bs«n estersfied. Phyiosterofe which haws been esterified ate mors readily dissolved in oil phases awi do not face to 
as great an extent the problem of so!gbtotto«an« dispersion in food products having con -sinuous fat phases. However, 
if may B« appropriate under certain eircumstohces to tiriSsze esierlflsd phyfosiereis and other high melting lipids, so 

« tong as they are nigh melting, immiscible in water and foil in She desired melting temperature range of 75-2WC. 
{0037] White the im-emion nas been described as fcasnc; partltAsiariy refevsrs; to sterols, the invention may mo be 
applied to their hydrogenatsd counterparts, such as phytostandis ami to other chemically modified sterols. Chemicaf 
modifications include in addition to compiete and partial hydrogenauao esiorifieaSion. including interesierifteaiiofi. Ex- 
amples of phytosianois mclude campestaROi. 22 23 dlhydrDbrassipas-anol. beta-sitoslano; and ciionastenol. Faity acids 

is esterilied kt the sterols include long and short chain fatty acids, i,e, C r C n - 

[0038] The phyiosterois or other high meitog lipids wilt suitabiy comprise about 1 to about 73% of the aqueous 
dispersions, preferably from 5 to 40 wi. %. However for other 'applications other amounts cap ikn be used 
{0038} Many emuislfiars may be used to disperse the phytosferois or other high melting iipids. Preferred erruilsifiers 
include poiyglyceroi esters and fweeos, especially polysorbaie 60. Other examples of emulsifies* which -nay tm used 

® include mefHJ- and dlgtycendes, eg,. Myverej 18>04 available firorfi Quess international, Hoffman Estates, ill., sodium 
steardyi laetyisto. and potysorbates. Most preferred are oil-lh-vvatstr em'uissf&fB:. 

[0040] The aqueous dispersions according fo the invention -nay ine-ede. in addition to the phyiosterois or other high 
melting iipids, ihgredtents such as tha following: water, self, flavors, preservatives, gums, starches, gelatin, milk and 
rdi&; protein, colors, acidulariis such as citric aokJ. Obviously, thai aqueous dispersion may contain ingredients destined 
sis for the ultimate food product to be: prepared; from the dispersion. 

£0041} TH»- aqueous phytosletol and other high melting lipid dispersion of the invention may be con central© « by 
centi'tfugaifort, deoantaticn, evaporation or other methods. 

[00423 TheoonceniratlQivof the phytoslerois or other high mailing iipids in the aqueous dispersion can range from 
0.1 to 99 wf, %, especially from 5 to 75, mor» particularly 'from 10 to SO. 
v<5 1^843] As indicated above, 3 prefw«a method of preparing the aqueous tfispetslon Ihyolvsts mixing mpiSehphyto- 
sterol or other high melting lipid together wi*» molten surfactants in svaier. Preferably She swrfaclah! level in i.he mpliers 
phytostercsf -phase is 1 -20 wi %. Aiiernath/eiy. the molten su-facianl can be incorporated -iepaiatefy into she aqueous- 
phase'. 

£0044] A blcoPtinaqus spread can suifahly be made by dispersing a Sgoid oil into an aqueous dispersion of liigh 
35 fnettihg lipid io form a firs' dispersion and then dispersing said first dispersion into a high moiling lipsd-eorttairtirsg oil 
phase. In th-af - instance a product is made, wherein the continuous oil phase comprises 'S-2S »i% high melfing lipids, 
fhe agufsods phase comprises 1-25 wi.% of one or mora high melling lipid and the continuous oil phase comprises 
25-95 wt. %• of the spread and the interna! oil phase comprises from 0 so 70 wt. % of the spread, the aqueous phase 
comprising 0 So 75: wi, % of the spread, 
40 £0045] .Among the foods in which the dispersions of the invention can provide structuring include waser continuous 
spreads, fat eominuoqs spreads, bicontinuous spreads, dressings, drinks, dcaisy products {such as rnilk, yogufj, ctieese, 
ofsssm sheisse) dry mixes, powdeted non-dairy coffee whitenera, tntihsttake .mixes, cdnfediorss, ice creams, instant 
milks, cake mixes and other food and pharmaceutical preparations. 

|8046] As indicated above, the aqueous dispersions can be used to structure water continuous spreads or oi!-in- 
«s water-in-oii spreads, in such case, the phylcsierois preferably are present to structure isoih the eontfouous oil externa} 
phase ana ihe dispersed aqueous phase. 

J90473 Aithcugh not required, II desired the aqueous dispersions of the invention can Pe used in conjunction with 
oiherstrucioring sgemstn the spreads and other food products o? the present invention. Such structuring agents Inciude 
ff» mesoroorpti!!; phases of edible surfactant disclosed in WG 92/09209. Ihe disclosure wi^ich is ihoorporaicd herein 
» by reference, 

(0048] Spreads according fo the embodiment gensraily contain from loss than 85% by weight of edible ingiyceride 
materials. Suitable edible triglyceride materials are for ssample disclosed in Baiifey's hsdusttmi Oil and ,%t pmaucls 
(187$). in riigher fa- spreads, ihe level of triglyceride material wilt generally be more than 60% and less ;hsn 80%, 
prsferabiy from 70 to 79% by weighr In eprosds of reduced fa! content the ievel of Iriglycericles will geoeraily be from 
55 30-60%. more genersliy frorr; 35 to ••15% by v/eight. in very low fat-spreads the level of triglycerides sviii yeneraily be 
from 0-40%, tor example 30%. 25%. 20% or even 10% or about 0%, Dther fetty materiaia. for example sucrose poly - 
esters may be used as a replacement for psrS or al! of the triglyceride material. Pfeferred water oontinoous spreads 
comprise 0-.85wt.%fat ana 100-1 5 wt.% Continuous arjuapus phase. Fraferfedfatcbntitmoossoroadscorijprise 1 5-80 
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wt.% fat and 85-20 water phase. 

{0043] -ne PnvfcSterct or other high roetong t?std Piatenat }or use rr» spread s= is Ofefefsfcfy used at a level of from 
5-50 wt % of the aetusous phase, mot» preferred- from 10*50%, most preferred trem 20 j© <w % by .weigh?. Spreads 
fisey comprise add itional surfactants to those used to disperse the high melting ttoto for instance, rrronogfycetirtes and 

* lecithins, k>nK edibie surfactant sueh as iaetyiatsa fatty aciifsaitfi ami phophaiidto acid. 

£0050) The water phase of toe water continuous spread can suitably contain a rion-priylcsterol emuieifier and high 
mettirtg f^kt a w/w-raSio a? iess 'hast 1,2. The sweaos. phase can also contain a nomhigrj melting. Ron^ghytosierol 
lipid in thai instance the w/w "atso of the nor^phytosferot lipid to me high melting pnytosteroi is toss than 1 :8. The fat 
phase of fet coet'nueus spreads can inetodestructoitog itpicts, seiected from ^jh neMg lipids anu not ftsgh mating 

?5 lipids. The high melting Hpicts preferably being phyfosterois. 

[0051] in addition to *e above mentioned •rtgrediems, spreads In accordance with the invention may optionally con- 
tain further ingredients suitable for use in spreads. Examples offeese materials are gefttng agents, thickening agents, 
sugars, sg sucrose or factose. or other sweetener materia!;;, EOTA. spices, salt busking agents, ff.avoring materials, 
coloring materials, proteins, acids «tc. Suitable biopofymer matenais which may be included m spreads include, for 

'* example, milk protein, gelatin, soy protein, xanthan gum, feats! bean gum. hydrofyzed starches {for example Pasel!iSA2 
arse N-oii'j, ana micro-crystalline csllytose. Other geiiing and thickening agents which may be used include but arena* 
limited to carrsgeenan, peciin, getiangurn, agar, guar, alginate, maitodexiHm. native arto modified searches, sndprege- 
latinteed starches;. Appropriate aqueous and fat phase ingredients are found In Cain et ai, US Patent No. 4,917,815 
ana Norton &i ai, US Patent Nos. 5.194.285 and 5,151,290, She disclosures of which are hereby incprpor^ed by ref- 
erence. 

[9052] Various sources tor too gelling agents Include pfarsfs, incfudlng marine psanis, rritowrganiarns. and animals. 
The arrioupS of bfopoiymer, if any, in spreads of the invention is dependent on the desired degree of geliirig and the 
presence of other Ingredients in the composition. The amount -of setting agent may lie betwsao.p and 30%, mostly 
between 0.1 and 25% based on the weight of the aqueous phase of the spread. !' hydroiyzerf starches are present 

*5 their tevel may be from 2-20%: other getting agents may be used at levels of up to 10%, mostly 1-7%, most preferred 
3-3% ail percentages being based on the weight of she aqueous phase, Pariicufariy preferred are combination of say 
2-15% hydrdlyied starch and 0. 5-S% of ofher getting watetiats. especiatly getting materiats irtcludtng gelatin. 
[00533 la adtiiflpn to or in combination with the above, the agueous phase of spreads or other foods may include file 
fettowtog ingredients: dairy ingredients such as auUermilK, skim mifk, milk, s»ft. actduiaiits, sdch as iacfic acid and citric 

;!;•> acid, putter, yogurt, whey, gaaeinate, milk proteins, vsKjetabie proteins, vitamins and preservsfives such as pciassfert? 
aorpate and sodium benKoate. 

0>OS4] The balance of The spreao oaniposition is generaiiy water, which rnay be incorporated afisvets of dp |a &H.$% 
by weight, more gertorai from 1 0 to 98%, pretoraoSy -ram 20 to S?% by weight. Spreads according to the invention may 
be: fat and/or vyater oontiftugua, 

3s [OOSSJ Where the spread or other food product of trt« invention triclodes a fe- phase, the compositton t)f the fatty 
.phase priaferabiy comprises one or more vegetabte oils, preferably sunflower oil, soybean oil, rapeseeto oil, carte-fa oil, 
corn off,: pasntit/gmijndiiut oil and the like. Although- not generaiiy preferhact, tf desired, deity and other arrirttol fat may 
also be used. Dairy; -ott»r animat fat sources and miscefta;ieo«s fat sources inclucSe miik milk faf), tsuttermilk, fish ell, 
lard and tallow, ff desired, the fe! may be hydrogenaterf, fractionated arwffer interestorified, but again it will usually be 

40 tees :desirabte..to inctu.de hydrogersated fat, wliich wiii be saturated and which may incjixfe trans fatty acids, 

180553 White the faf that is applied in these tat bsmnS food groducfs can be any fat. each as dairy fat arid/or vsgetabie 
fat, if fat is present, for health reasons the use of one or mora vegetable fai sources; is preferred. In particular, the sjss 
of liquid fats is preferred. The fat can be one stngie fat or a Pfend, "f tie use of faf compositions comprising a corgaderabie 
amount pfFUFA (poty unsaturatsd falty acid) rich trigSyeerides in addition to the use of toe ste-roiteerol ester mixture 
is In ■fiartieuiar cor^sidsred highly benefidat. For exampte, oiis of sunftower, ssftwm, rapeseed, firtseed, linoia and/or 
soybean can he treed in a preferred embodiment . Also the fat composftiofss mentioned in Netherlands patent documents 
no. 

NL 14311 S, NL 17S55S, H1 155436, ML 148S87, NL 1 SSI??, European parens documents £P 41303, EP 209176, EP 
249282, and EP 4 fQ§sg, ttte uisciosures of which are incorporated by refetentse herein, are highly -suitable; 
5S [0057] if a fat bland is used, sf is preferred that tt comprises si teas; 30%, and more preferred at least 45% of poly- 
unsaturated tatty acid moieties, based on the total wetghi amount of toe fei in the fat based food product. So a strong 
effect on toe chotesieroi towering effect is obtained if use is made of art optsmai rstio of sterol and steroi-esters as set 
forth in this application in a food product in which a fes btend cbmorising at toss! 30 wl % is' PUFA rich togiycendes is 
used 

5S (OOSSJ Where hutiarfat is used for preparing spreads ai the -inusrrfion) or where toe spreads are bustier, it is preferred 
Inst the amount oi chytosierol is m the rango of 5-1 5%, preferably 10-15%, As the consumption of butter is considered 
less-beneficsai for consumers fteaith. ihe present ii?ver>iion is in particular susiabte formaltilng by iter or buiter-r'teiangos 
containing spreads, as the negative effect associated; Wtot the butter oonsompiion -cso ho rnintiw.ed or even reversed. 
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[uffoSj Gsnerslty. dressings er mayonnaise are oil in water emuislons The oil phase of the emulsion generally is 0 
!•* <S* V . *jy we jht of the product '"or h^m rat urodbss the <©yei of ifsgSyoentfcs is §feB«fa''&y born 80-85%. especially 
from &5-S*0*fe w wetisht. For salad dressings the teve-i st tat ss generally from 10-SO% <ou O'otsrred from 1 § to 40 >i , 
Low or no-fef (x^aKtng-dntasings may for example ooj-ilain trigiycedde fever's of S, 5, 10 or tS% by weight, 
s [0060] Other feily materials such as for example pofyoi fatty acids ester may be used as s replacement fcr part or 
at! of the trigiycewJe materials in the dressings pr Other foods of the invention. 

[0061] The level of edible surfactant nnaierM J n the dressing vyiii generaiiy be -from 3.1 to 1'5%. mote preferred from 
1-10%. most preferred from 2 to 8% by weight, preferabfy the isvei of noniofiic edible surfactant is from 0,1 to 1S%, 
mors pmtermi, 0.5-10%, most preferred 1 So S% by weight, fr.spebiaiSy preferred are monoglyeetides as nor: ionic ebibie 
>o svsrfaclants. Preferably the level of sonic eoibfe sudacsant; is term 0 to 5%, mora preferred 0.05 to 2% . most preferred 
0.1 to 0.5% by weight. 

[0082] Dressings are in general low pH products with a preferred pH of from 2-6. snore preferred 3-5. for example 
shout 3 5. forthe use in dressings the preferred anionic is the dtacetyi tartaric, ester of monogfycendss On the examples 
Adnrui OATEM 1935 ex. Quest but has been used): Also ah anionic phospholipid such as phophaiidio actd can bo 
*» applied. 

[0063J in addition io the above mentioned ingredients dressings in accordance with the present invention optionally 
may contain ens or more other ingredients which may suitably be incorporated into dressings and/or mayonnaise. 
Examples of these materials are erouisifters, for example egg-yolk or derivatives thereof, stabilisers, acidifiers, biopof- 
ymers, for axampfe hydrolysed starches and/or gums or geistin. bulking agents, flavors, coloring agents eio, Thss bai- 
*Q anca or the composition is water, which could advantageously be incorporated at levels of from 0.1-99.9%. more pre - 
ferred K'H>9%, most preferred 50 to 98% by weight. 

[0864] The yfspereions; of the invention arc useful as ns-urai, non-salons multifunctional ingredients in a wide range 
of food and pharmaceutical products. The aousous phyiosierei dispersions accondiog to the Invention can be used as 
hypbsholestemiernip agents, as a nan-catersc hoiking agent, ss a structuring and tbirMhing material, as :colohhg, 
* clouding and or opacity ingredients, as a high melting carrier for flavors, colors and other materials in a brosd .spectrum 
offered and pharmaceutical preparations. The phytosserote or other high melting lipids can also ha ussd as high melting 
encapsulation materials. 

[00653 Owing to their structuring functionality, the phylosisrois and other high melting lipids can be used to replace 

fr^t siructttrlna methods such as bydregenaSjcn. interesterifics'lon, and use of natural hard fete such as tropica! oiis 
,"S and/or animal fats, The aqueous phytosteroi or high melting lipics dispersions can ha used to replace conventional 

water sinjotyhrsgagerds, as weii : such as 'proteins, carbohydrates, gelatins and other Ihickeoers and KtaPiiizans, Etirft- 

Ineting pjartiafSy hydrogenatsd tats removes trans fatty adds and reduces saturated fatty acids and calories, 'ytdreoyer; 

the elimination of hytirogenated fats redijees the perception that the products are somehow "unnatural." 

[00 663 Shear Can be gerttsmted In prspartsfton of the dispersion of -he invention by !{S<ri9>"d9:¥.tUrtidi irdtoair.-fr'ixticiA 
is rriiff, a half ■ralli, .a homogenize: - or other rnechanlcal or sonic devices. 

The particle size measurements may be perfornied by using' a Coulter IS particle sfes arsaiyzer. ex. Coulter. 

'yllarrii, Ft dbtiy Particle Sizing -Systems inc. Models 770 Accusizer and Nscomp 370. Santa Bartara, GA. 

[006S} Preferably ihe phytosterote or other high melting lipids have a particie sate a? 1.5 midrons or lower. Preferably, 

at laast$0% and more pmferaDly 100% of particle s«es faii wiihin a range of between 10. nanometers and 50 nuicrons. 
-so [0069] Materials which are typicaiiy used incMe phytosierois either pure or techn-cai grade, either rn siersil or stanoi 

fcrrn; saturated distilled mono and digiyesrides, e.g. Myyeroi 18-04; water, and potysorbata 80 (Tweets 60). 

[9070'J unless stated csBtewfse or required by context, the terms "fat" and "oil* are used interchangeable herein. 

Where 9 pnase Is said to oonsSiute esservKaify the entire product, it is meant that such phase cons8t«tes at feast 88 

wl. %, s-speciatly more than 99 wl % of such product. 
** [0071] Where in this application phyiosterois are mentioned, phytosterols. phytoslanois, or mixtures thereof may he 

used as well. Likewise, whore sterols are used in ibis application stanols are also contemplated. Thus, for Instance. 

4-dssrnethylsiarols. 4-mDnomethy:sterois and 4,4'-u'imethyisiefOis r their stanoi equivalents and mixtures thereof in any 

combination may ail be useful. 

[0072] Equipment which is typicaiiy employed inciodes Glass Seakere 250 ml and 2000 mi: holpiate and microwave 
so even; high shear lufhomaer such as a Sitversors with a fine screen gram scale, convention oven to mr.m physastsroi 
mix at about 150°G, and cantefuce. 
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Phyfosterol Water Dispersion Process 
« J00731 

i Meff 9'0g of phyicisterais and tOg of : Myv8Krf 18-04 together sn u 250 mf Peakar, 

2. FiN eacti of two zOOOfrt beakers with about tSOQnti of water artd hast to a boif in 3 microwave oven. 

3. Place first 2000 mi beaker with the hoi water on a holpSafe ssrfof isboyt 8SC which has seen placed directly 
below the 7urt>csmixef agitator shaft. 

4. rum Turtownixer ors and §raduai!y. increase shaft speed uriffs wafer ts Surbyiarsi and a good vortex has formed. 
S StowiyacldmoiSenil 50C} 8Qn0phytostew#18i^-mfettee ^vbrtex^.irisrpaseTiafcomixer speed to submerge 
aod qusckiy disperse the molten mix which wli! have a tendency tofoara anO set up quickly on the water's surface. 
Caution: Add 3 is n of molten 90/19 mix must be contrasted to Keep foaming to a minimum and the temperature mix 

'* most not ctryp by more than a few degress during this step. Reheat SO/1 Q mix as nertsssary and maintain temper- 

ature of water at 96C by use of the ho; state, 

8. After dispersing the firs; haif of the 9Q< 10 mix. (about '-50g) in the first beaker .with 1500 mi of hoi water centin'je 
to mix, the phytostsfo! dispersion- for about 2 to 3 minutes at high speed. Remove lt«i first beaker Worn the Tuf- 
bomixer and begin dispersing, the remaining 90/1.0 mix In the second beaker containing 1 600m! of hot water Follow 

•K' the Same procsdWes and precautions. 

7, Attow phytcssterol dispersion to separata Oecarttor siphon, off water Saver. Taste phytoslerol layer: if bitterness 
exist combine ine two ptiytosieroi layers into one oasker ami water wash five times using -hot water and Turaomwer 
for each wash cycle. For esctt cycle, decant wash waster a«d use about 1500 mi of fresh hot water. 
3. The washed or nonwashed phytosiaroi dispersion is concentrated in a centrifuge to 8 moislum level of aboul 

>-5 70 to 75%. Store the concentrated phytosteros disparsibn refrigerated, ■ 

9. A Simiier 90/10 pftyfosterel dispersion can be matte by substituting 10$ of poSysorbate 60 for iOg of MyveroS 
18-04. Seme procedure and precautions apply. 

10. The dispension process (pariicfe size reduction) is facilitated by using 1% aoiysorbate 86 in the hot water to 
which the molten phytosforeis are added under Turbomix agitation However, use of pelysomate 80 Sh the water 

»' 'phase malies separation of the phylostere; layer more difficult and time consuming. 

Typical Formulations Based on Water Dispersed Psytosterols: 

[0074| in as examples the phytesterol appiied (Phyto) was derived from soybean and consisted Primarily of Bets- 
3S slstosteroi {45%), campesteroi (2?%;. siigma sterol (21%) and some minor other sterols (total 7%), 

£xamptoj§ 

jOOTSj 63% Oil Wh swread wish 1 0% phytosterols ana no irens fats 



Port l-Ssaker with Oft Phase 


Sunflower Oil 


I 260g 


1 00% Phyieslerois-ptee ;echhtoai 






270g @ ;ooc 



Part Si-Seakar with Water Phase 1 


30/10 Phyta'33-04 Water Dispersion 


| i 22g @ 20C i 


(72.S% Moisiure) 




Sait/Playor/oolor 


i Sg I 




i 4Q0g Coot to 300 i 




I and fit! 



[OOTis] Procedure: Add Pert • to Part t! under Turbomixer agitation. Coo! wfe ehiufsion in a coid water- bath (larger 
beaker} whtia emulsion Is under agitation. Coot down to about 30C and fill in to cup. ferrigerata 
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[0077] &5% Off DupiSJf Efnuteo.-t Spread With 1'0% Phytostsrots S no irans fete 



| Par; ' - Seeker with ovw Efriulsicri 


I Sunfiower Oti 


709 ©20/25C. 


| 90/10 PhVip/te-G* Wsier Dispersion 


12 ig @ 20C. 


j Saii 


8g 


[ Polysorbats 80 


18 




200g @ 2072SC. 



?0 



Par! )! - Beaker wsih ExfcrrsaS Git Phas-3 


SuriflovwOH 






1S8 S @1S0C. 


Myveroi 18-04 








100% Pbytosmresis 


- puro/teenn 


eai 


18g#150C. 


Fiavof/Cosor 


add * 




4Q6g 



' ««<J Itg^fcfliat »«8» : <k Pari il Sf '• iw«. oombinssi 



[0078] Procedure: Using Torbomixer, prepacai Part t by dispersing $? Oil in ihegwIQ PhyJo/1 8-04 dispersicr; 'm Which 
ting PbSysorbaie 80 has been wsB incorpof.iled. Then atJsE- tr>« Pari s a'w emission to Sire baaker containing Part ti again 
by (ishig the TurbC(nix«r. Use s ccki water bath to aooiirsisM <&rtUnuoi$ eriiulsiori down to about 30C, R(! fhU>*oj» 4 
Refrigerate, 

{0079] Formulations for 0%. ti& fat water eontimxsus spreads wilh 10% jrftytoatwols: 



55 



ingredients 


0% 


6% 


24% 1 


SO/10' PHY7O/18-04 (72 .*>% moisture; 


162 


16.2 


-=r1 


SF esf 




£4 


36 ] 


Water {98C5 


21:5,95 


192.15 


12245 | 


Gelatin (bee?) 


5 


4.5 


4 I 


Starch, Rernyiine 0 


5 


4.5 


4 


Lactose 


A 


3.8 




Lactic Acid 


.3 






K Sorbs !e 


.05 


.05 


.05 | 


Sal! 


6.6 


5.5 


8,5 


Btittermi*' Powder 




"i 


1 


Bete Carotene CWS 1 % 


.16 


,15 


IS 


Piav-r;r and Vitamins- 


.05 


M 


8S | 




.. 40aS 


4Q0g 





[9080} Preparation-. Disperse 98is!in and starch in m« 90C water using the fcjrtjomker. Then add fernainintj ingrRrfj- 
ents under agitation. Add flavore/vitsmins and tbs 98/10 Phy:of13-04 disews;oo last. Cool down to 20-25C pour if? 

CJJpS. Kf5rri S (?rst« 
P.>:atr:pi;j 5 

[0081] 0% tat reduced calorie mayonnaise 
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70 



15 





i. Contra! 




i i&niurn Dioxide 


1.0 


j 


Vinegar 120 grain 


.1.5 


■1.5 \ 


Mustard Hour 


0.5 


0.5 i 


rood Search Modified 


10,8 


3.0 1 


j K Sc*afe 
■ Na Sensoafe 


0,1 


0.1 


: Ssi! 


; 0.1 

2.0 


0.1 i 
2.0 i 


1 Sugar 


8.8 


8.0 ] 


i Beta Carotene 


! 0.1 


0.1 | 


Natura: Spice Fisvcr 


0.2 


0.2 | 


Naturai Egg Flavor 


0.2 


0 2 i 


Fhos?slK>rit Acjd 


02 




Water 


73 1 


33.1 | 


90/10 PHVTQ/18-04 @ 72.5% McsjsJure 




40,0 i 




ioo.o 


100.Q 



[0082] Preparation: Cook aii ingredients oiherifcan the 30/10 Phyte/1 8-04 diversion in starch cooker. Goof ffce SQC&sd 
sfaron and acfd the pftytosteroi diversion under miici agitation, fviwi final mixture through 3 cofcrid ratii, 
[0083] Formula r&piaces modified food starcfi by 50% and useof the artificial food coior isianiqm dioxide (whitening 
and opaaity agent by 100%) 

[0084] Creamy fSalian Dressing 



is 



i0 





Control 




Soybean Oil 


45.0 


36,6 | 


Water 


4fX4. 


11.0 


Sugar 


4-S; 


4.5 | 


Vinegar 120 Grain 


3.0 


3,0 | 


HVF Atgin 


■0:2 


0.1 i 


Sultsmsiik Powder 


2.2 


1.0 j 


Lactic Acid 


0.3 


0.3 


Lemon doics Com 


0.4 


0:4 | 


Salt 


2.5 


2.S | 


Mirtcetf Onion 
Mincsii Garlic 


0.2 


0.2 | 


Xanthan Gum 


."^ '3 
XJf, £. 


9.1 | 


Red Set; Peppers 


0.2 


0.2 j 


MSG 


0.1 


ai ! 


Spices 


0.1 


0.1 i 


Poiysorbate SO 


0.2 




90/10 P.HVT0/1S-O4 Mo%iU' » 72.5% 




40 .0 1 




ioo.o 


ioo.o ! 



[0085] Preparation-. Combins ingredients under agsaiicsn and process Shrough coiloid mill, 

[0086] Formula eliminates use of polysorfeaie SO and reduces issa of food gums by 50%, buttermilk powder use by 
50% and soybean oil usage ay 20%. 

[6087] it m\ be apparent that for COrrirrierbrsiKatton the previously mentioned process Steps would tsa unseated so 
the appropriate process and sQuipmarit sizes, typss and standards practiced in the parfiouiar or reievani food industry. 
(0088] it ssvjuid m understood of course ihapihs spociite fortes ot tea invention hereto isfestrated and das Bribed are 
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intended to be representative orsiy as certain changes may be made therein without departing from the oisar lea citings 
of thy disclosure Accordingly, reference should be matfe-lcs'the Mowing appeodsiS eieims in <Jetermming the fiat stone 
of the inysfHion. 



Ciairrvs 

1. An aqueous phase dispersion or suspension comprising 

a) orsa or more high melting iipids having a: mean size: of 15 m icrous or lower, and 

b} 3 (ton-stBro! emulsifier. she w/w ratio of sariofsiffor to high meiting lipid in said aqueous phase being iess 
than 1:2. 

2. The mspersion according to claim 1 v^he'ain the high msSfihc lipids have a mean ska of 10 microns or lass. 

3. The dispersion according to claim 1-2. wherein the fcigh meitihg lipids have 3 meitior; point within me range/of 
75-200*0. 

4. The dispersion according to claims 1-3 wherein ids high melting npids am sefacted from the greup oenvistirtg of: 
phytosterols, elrytosierolestors, sterols, sieroisstsrs, stano! ; standesters, waxssiefs, hardened vegetables oifey.sai- 
arairto irygtyoshde fractions of vegetable oiis. mom- and iiigiycert'ies. 

5. The dispersion according to claims 1-4< composing 0.1 - 99 v4 % preferably 6-75 svi,%, more preferably 1 0-50 wi. 
% of she high meliiftg lipids. 

8. The dispersion according to claims 1-5 incorporated into a foodstuff seieded f«»p the gimip s^psisting of wafer- 
ednShuous spreads, foi continuous spreads.. nicontfru.ioqs spreads, dressmcjs. beverages, dairy products; msifc, 
ehease, 'ypgort, .noh-tiairy eoftea whttemers. beverages, confessions arses ice cream, 

7* The dispersion according to oiaims 1-5 wherein ihe emuteifter is selected iwn the group censisifhg of monogjyc- 
brides, digiyesfsdsij. poiyftorbateB, sodium stearyi iaotyiafe and pr-tiyglycnroi esters, 

8. The diapsrsion according to claims 1-5 wherein the amuieifief is m oif-ln-water smoisifter. 

8, The dispersion according, to daimis 1-5 wherein the w/w mfio of omuisifier to high melfinc, lipid is toss trial's 1 :2i2i>, 
in particular less than 1:3; 

10; 'the dispersion according to cfsims 1-5 wherein she high melting lipid is a phytosierol which is selected from fhe 
groop consisting of Beta sitosterol, caoipssferel .istigmastoroi., hrassicastorol and argosferos, 

1 1 , An aqueous phase dispersion or suspension accordion to claims 1-5, also comprising a non-high melting HpfU in 
a w/w-ratio to high melting lipid of toss shan 1 ;S. preferabiy toss than 1:3, 

12, A water confinuoiis edible spread according to claim 8 comprising a disconitnocjus tot phase constituting from 0 
so 85 wt, % of said spread, and a continooos aqueous phase .constituting iron! t § to "i 00 wt % of said spread. 

13, The spread according to claim 12 wherein the aqueous phase comprises a ocn-phyiosferc! emufe-lier, sr> a w/w 
ratio of said smufsifier to high msftipg. lipid or lees than 1:2. 

14, The spread ao'jocdiag to claims 12-13 whsseirs 

a) the high matting lipids are phy'ostsrois ahc" have s mean sise of 15 microrss or tower, and 

h) wherein ibeacioeous phase comprises a rtoo^phytosterotemsiiaifisr, end meiting. nomphytosioroi 

lipid, ihe ythi ratio of fhe pen-phytesterci lipid, to -he high melting phyiosJero! heing loss than t :fi 

15, The spraad according to oiaims 11-14 wherwri ths fat phass ranges from f) ioAQ m. % of said spread, and wherein 
fhe aqueous phase constitutes from 86 to 100 wt. % of the spresd. 
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16. 1 powaisrconPnutsus spread of •: 'asms *'•'•> whi -o.'.v m® apueoos phase • eudes •'• r i 5 ?cs 50 wt. % -high ^«tt«jg 
lipids. 

17. An edibie, "or contmaoifc spread accompli to ff-w *U?otf>pri*smg -<s comuuvovs ' ii j>t\>sifc on-'"*; totsrg fctwn 1 5 to 
J 30 *t. % s? sakf spread ana a tiiscanilnoGuoaouoous phase consiltutma from 20 to 85 wt. % of said sprosd. 

IS, fh» coo&nuous 9»r«aj accordjrsg tectetm t 7 wfcorM tfes&f p^ase merles a spvctesp lipid selected !ro f n 
the group consistirsg of a; high malting lipids and 6} s'iekfe which are: not high melting 

m 15, The rat contmuoys spread according to eSa»?i& 1 wherein the stnpcfeifid. ijpid is setecipd from the group con- 
sis'-nc of hydrogenaled oif, or Irsteresterified oil. or fraction ated asfs,- or no^yetoogeRated", rxm-intersstenrssd nor.- 
fractionated hsrusfock or hydrogetatedtwdstoefc fat, or iotsfesierifiec) barostock fat or tivrfroijeoated na.-tfstock 
fat. 

« 20, The fsi continuous spread according to claims 17-19 wherein ihe aqpeoas pfisss includes from 5 to 50 wt. % 
phytosterots. 

21, The fat ocntinuous 8p«e»$cl according to clotrns 17^20 wherein the fa! phase indudes a structuring agent selected 
Iron; the group consisiing of hyarogsnated and/pr esterifjed phyissterois, fre,e ..p'Kyt&sfwots;, waxes th panfcuiar 

28 waxes from aliphatic (003 cftain fatty acids. 

22. The fat continuous spread according so ciatajs 17-21 wherein the aqueous phas© includes dispersed therein a 
further fat phase. 

ss 23. This fet cdfifinLipps spread aecorxflng to ciaims 17-22 wherein the continuous fat pba8«'«»m.pris«s phyiosterofs: 

24. Th.fs fei.corrtifiuow spread according to claims 17-23 *ft*raft She continuous fat phass comprises from 0,5 to 6 
wt. % high meittrtg lipid based or; the weight of the product, ana the aouoous phase comprises irorn 2 '-to 15 wt. % 
high mailing lipid based 00 fire weight of the pfoduos. 

so 

25. A vrtiashod for preparing ah agupdus dispersion or suspension of- high malting lipid comprising mixing together a 
molten high melting lipid, mojteh s'orfsctaffl, and water under shear, 

2fl> The method according to claim 25 wherein said shear is provided oy a turoo rrtixer: a colloid mill, .a hall mm' or a 
35 nomegoHfeer, 

27, The rotjihod according to claims 25-26 further comprising concentrating the suspension or dispersion. 

S3, A process for making s spi«ad comprising dispersing a lipoid o3 into an aqueous dispersion of high' melting lipid 
-k< to fprrti s first dispersion and then dispersirsg said first dispersion into a nigh waiting iiptd-eonSatoirig oil phase. 

2S. Trie process -according So-dalm 28 wherein the continuous ott phase comprises 1-25 wt. % high mtttmi iiptsis, Shd 
aqueous phaso comprises T-2S wl % of dog or mors high mei-ting !iptd arrf the continuous oil phase- cooiprisea 
25-95 wt. % of me spread and ths Sntema! Oil phase eompr fees isotn 0 io 70 wi % of tii« spread, the aqoaoUs 
phase comprising 0 to 75 wt % of the sprsad, 

30. The dispersion according to claim 4 whereiri the high tnelflhg lipid is a cJismtcaffy morfiflod mitt. 

31. The dispersion according to ciaim 30 wherein tt?s chefriiaatty moaifiod siorol is 8 sitosianoi. 

32. A rai based food product comprising an apuoous dispersion or susperision tndoding: 

a) one or more nigh mefting iipsda tiaving a mean size of 1S microns or lower and 

b) s non-sisiroi smuisifier, the w/w rafto of omulsifler to high: rrielting iipid in: said a-pnaoos phase besrsg less 
55 Shan 1:2, 

whersiii ihe fat oseci in She protjijct Is a fsi comprising at -east 3C wt. % pj-eferably at Saast 45 wt.% of PUFA rich 
triglycerides, -.- .liuh.-.-t un the toml weigh} of the faf present in me product. 
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A fat fei-sed toot! prsdud: comprising an aqufsjoa dispersion or suspension including: 
b] am or wnut high TftBSiina lipids having a rnesrs sizs. of 15 microns. ;or Sowst an<1 

b! a nof.-stefoi ssm&sfisr, ifii- w.% rsiio of omusssfisr fc high rrssitirsg iipsf irs sass aqueous £hase bsint; isss 
than 1:2, 



*ft*8<w She fat in ifce food prod^c- comprises fauiie^standihaJDsas amixjnio? p^yiogisro) is in the range of 5-15 
vvt % 
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